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foreword

This soil survey contains information that can be used in land-planning
programs in Stevens County, Washington. It contains predictions of soil behavior for
selected laid uses. The survey also highlights limitations and hazards inherent in
the soil, improvements needed to overcome the limitations, and the impact of
selected land uses on the environment.

This soil survey is designed for many different users. Farmers, ranchers,
foresters, and agronomists can use it to evaluate the potential of the soil and the
management needed for maximum food and fiber production. Planners, community
officials, engineers, developers, builders, and home buyers can use the survey to
plan land use, select sites for construction, and identify special practices needed to
insure proper performance. Conservationists, teachers, students, and specialists in
recreation, wildlife management, waste disposal, and pollution control can use the
survey to help them understand, protect, and enhance the environment.

Great differences in soil properties can occur within short distances. Some
soils are seasonally wet or subject to flooding. Some are shallow to bedrock. Some
are too unstable to be used as a foundation for buildings or roads. Clayey or wet
soils are poorly suited to use as septic tank absorption fields. A high water table
makes a soil poorly suited to basements or underground installations.

These and many offer soil properties that affect land use are described in this
soil survey. Broad areas of soils are shown on the general soil map. The location of
each soil is shown on the detailed soil maps. Each soil in the survey area is
described. Information on specific uses is given for each soil. Help in using this
publication and additional information are available at the local office of the Soil
Conservation Service or the Cooperative Extension Service.

oy Ly

Lynn A. Brown
State Conservationist Soil
Conservation Service
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Stevens County is in the northeastern part of Washington.
It has an area of about 2,481 square miles, or 1,587,970
acres. The population is approximately 22,708. Colville, the
county seat, is near the center of the county.

Stevens County is bounded on the west by the Columbia
and Kettle Rivers, on the south by the Spokane River, on the
north by Canada, and on the east by Pend Oreille and
Spokane Counties. It ranges from 26 to 35 miles in width
and is about 80 miles in length.

Soil scientists have identified about 70 different kinds of
soils in Stevens County. The soils have a wide range in
texture, natural drainage, and other characteristics. The
soils along the major drainageways are suited to cropland,
hay, and pasture. Wetness is the main limitation. The soils
on outwash terraces are suited to cropland, pasture, and
woodland. The low available water capacity is the main
limitation. Upland soils are suited to cropland, hay and
pasture, woodland, recreation, grazed woodland, and
wildlife habitat. They have few limitations. The soils on
mountains are suited

to woodland, grazed woodland, recreation, and wildlife
habitat. The main limitation is slope.

general nature of the survey area

history and development

Stevens County was established by the Legislature of the
Territory on January 20, 1863, and was organized from the
northwestern part of Walla Walla County. The county was
named in honor of Isaac I. Stevens, the first Territorial
Governor of Washington.

The boundaries of Stevens County have undergone
more major changes than any county in the State.
Spokane, Whitman, Okanogan, Ferry, and Pend Oreille
Counties were formed from Stevens County. The final
boundaries of Stevens County were set in 1911.

Major holders or managers of land in Stevens County
are United States Department of Agriculture, Forest
Service; Department of the Interior, Fish and Wildlife



Service, Bureau of Land Management, and Bureau of
Reclamation; and the Spokane Indian Tribe. Other lands are
privately owned.

Farming is one of the main economic enterprises in the
county. The climate is favorable for cash-grain and hay
crops, for livestock raising, and for orchards. Forestry also
is @ major economic enterprise. Several large lumber mills
and many small mills are located throughout the county. In
1977, about 145,300 million board feet of lumber was cut in
Stevens County. In addition, several mining and processing
industries associated with minerals are operated in the
county. Finally, recreation is a major contributor to the
economy.

climate
Prepared by the National Climatic Center, Asheville, North Carolina.

In Stevens County, summers are warm or hot in most
valleys and much cooler in the mountains. Winters are cold
in the mountains. Valleys are colder than lower slopes of the
adjacent mountains because of cold air drainage. In the
mountains, precipitation occurs throughout the year, and a
deep snowpack accumulates during winter. Snowmelt
generally supplies much more water than can be used for
farming in the area. In the valleys, precipitation in summer
falls as showers, although some thunderstorms occur. The
ground is covered with snow much of the time in winter.
However, warm and dry chinook winds blow downslope and
often melt and evaporate the snow.

Table 1 gives data on temperature and precipitation for
the survey area as recorded at Colville, Washington, in the
period 1951 to 1976.

In winter the average temperature is 28 degrees F, and
the average daily minimum temperature is 21 degrees. The
lowest temperature on record, which occurred at Colville on
December 30, 1968, is -33 degrees. In summer the average
temperature is 65 degrees, and the average daily maximum
temperature is 82 degrees. The highest recorded
temperature, which occurred at Colville on July 18, 1960, is
107 degrees.

Of the total annual precipitation, 7 inches, or 40 percent,
generally falls in April through September, which includes the
growing season for most crops. In 2 years out of 10, the
rainfall in April through September is less than 6 inches. The
heaviest 1-day rainfall during the period of record was 1.44
inches at Colville on January 7, 1962. Thunderstorms occur
on about 10 days each year, and most occur in summer.

Average seasonal snowfall is 47 inches. The greatest
snow depth at any one time during the period of record was
34 inches. On an average of 38 days, at least 1 inch of
snow is on the ground. The number of such days varies
greatly from year to year.

The average relative humidity in midafternoon is about 50
percent. Humidity is higher at night, and the average at
dawn is about 70 percent. The sun shines 70 percent

of the time possible in summer and 30 percent in winter.
The prevailing wind is from the south-southwest. Average
windspeed is highest, 10 miles per hour, in April.

physiography, relief, and drainage

Stevens County comprises six general physiographic

divisions. They are the Columbia-Kettle River Valley, the

Colville-Chamokane Valley, the Spokane River Valley,
the Spokane Plateau, the Calispell Mountain Range, and
the Huckleberry Mountain Range.

The Columbia-Kettle River Valley is a narrow mountain
valley in the northwestern part of the county. The
Columbia River flows across the valley to the county
boundary at the village of Marcus. The Kettle River flows
south from the Canadian border, forming the western
boundary of the county. Near Marcus, it joins the
Columbia River, and from that junction, the Columbia
River continues south, forming the western boundary of
Stevens County.

The floor of the Columbia Valley is narrow in some
places and irregular in shape and width in other places.
The river flood plain is not clearly defined. The alluvial
deposits and terraces range from a quarter of a mile or
less to 3 miles in width.

The sidewalls of the valley rise steeply but rarely
precipitously to the mountains. These sidewalls are that part
of the mountain slopes that have been scoured by intense
glacial abrasion. Exposures of bedrock are unweathered
and appear smoothed and rounded. Similarly shaped knolls
and ridges have been buried by river terraces. In some
places, these terraces seem to be remnants of deposits
from quiet water, and in other places, they seem to have
been deposited by running water. The cross section of the
Columbia Valley resembles a wide open V that is rounded
at the bottom.

Within a few miles of the valley, the mountains rise
several thousand feet above the Columbia River.
Elevation of the river is about 1,349 feet at the
international boundary line; 1,290 feet at Marcus; and
about 1,290 feet at the junction of the Columbia and
Spokane Rivers.

Grand Coulee Dam now backs water as far as the
Canadian line. The backwater level of Roosevelt Lake
fluctuates as a result of seasonal drawdown, which is
controlled by Coulee Dam. The lake is over 100 miles in
length.

The Kettle River Valley enters the United States at the
northwestern corner of Stevens County and follows a
general southerly direction for about 27 miles. It joins the
Columbia River near Marcus. The Kettle River is narrow and
deep, and the water flows swiftly. Terraces range from 1/4
mile to 1 1/2 miles in width and are not so high above the
river as the terraces above the Columbia and Spokane River
Valleys. Within a few miles of the river, the mountains rise
abruptly to an elevation of 4,000 to 5,000 feet.



The Colville-Chamokane Valley extends northward from
the Spokane River in the southern pact of the county to
beyond Colville, which is more than halfway between the
southern and northern boundaries of the county. From
Colville, the valley turns northwestward and joins the
Columbia Valley near Meyers Falls. Two miles north of
Colville, the valley branches, and the smaller valley extends
farther northward and opens into the Columbia Valley a few
miles northeast of Marcus. Other shorter and narrower
branch or loop valleys are in the same area. The floors of all
of these valleys are accordant with the floor of the Colville-
Chamokane Valley, which is about 1,700 feet above sea
level in the southern part of the county, and 1,550 feet in
elevation at Colville. The elevation of the Columbia River,
however, is about 250 feet less. It is 1,300 feet above sea
level at Kettle Falls, which is the point nearest to Colville.

The Colville-Chamokane Valley is flat bottomed and

ranges from 1 mile to 3 miles in width. The valley floor is
made up of water-laid deposits of considerable thickness
throughout its entire length. The sides of the valley slope
gradually and appear as the weathered slops of an
aggrading stream or of a youthful stream that is actively
eroding its valley.

One of the most conspicuous topographic features in the
central part of Stevens County is Old Dominion Mountain
about 7 miles east of Colville. It has an elevation of 5,774
feet. Other lofty ridges and peaks in the same area are Old
Douglas Mountain, which is northeast of Colville, and Addy
Mountain, which is east of the town of Addy. Old Douglas
Mountain has an elevation of 5,245 feet, and Addy
Mountain has an elevation of 4,885 feet. These mountains
are isolated from the main ranges by minor stream valleys.

The Spokane River Valley winds in a general eastwest
direction. It follows the southern border of the county for
about 50 miles. River terraces in the Spokane Valley range
from 1/4 mile to 1 1/2 miles in width and are at an elevation
of 50 to 500 feet. The Spokane River marks the boundary
between the Okanogan Highlands to the north and the
Spokane Plateau in central Washington to the south. In
places the rocky slopes of the mountains extend nearly to
the river. In other places perpendicular bluffs of water-laid
material border the river. Behind the bluffs lies rolling to hilly
country that merges into the Huckleberry and Calispell
Mountain Ranges. Much of this area, which is drained by the
Spokane River, is rolling. It is less hilly and broken than
similar areas.

The Spokane Plateau is included in the Spokane and
Colville drainage basins. It is a remnant of a basaltic tongue
that projected up an old valley from the Columbia Plains.
The largest unbroken area lies west and southwest of the
town of Springdale. Remnants are on each side of the
Colville-Chamokane Valley, extending as far north as the
village of Valley on the north side to within 5 miles of the
town of Chewelah on the east side.

These remnants were probably once connected with each
other and with the large area southwest of Springdale, as
well as with the main plain south of the Spokane River. The
Spokane Plateau is characterized by an undulating surface
that is broken by perpendicular bluffs of basalt facing the
stream courses. In places, basaltic rock is on the north side
of the Spokane River between the Columbia River and the
eastern boundary of Stevens County.

The Calispell Mountain Range forms the divide between
the Colville-Columbia and the Pend Oreille drainage
systems. Prominent topographic features are Calispell Peak,
a short distance east of the county line, which has an
elevation of 6,837 feet; and Chewelah Mountain, which has
an elevation of 5,743 feet. The average elevation of the
divide ranges from 5,000 to 5,500 feet. The crest of the
divide follows a sinuous line that crosses and recrosses the
eastern boundary of the county several times. The western
slope of the divide, lying almost wholly within Stevens
County, is traversed by numerous lateral streams that rise
far up the mountainside, flow in deep V-shaped valleys, and
have narrow, rocky divides among them.

The range as a whole is considered to be mainly
composed of metamorphic rock. In places, the hilly divides
between tributaries of the Colville River merge gradually into
the mountainous regions. In other places, there is a marked
line of demarcation between them. A spur of the main divide
extends southwest from Deer and Loon Lakes and is
separated from the main range by a pass at the south end
of Loon Lake at an elevation of about 2,400 feet. This spur
reaches an elevation of 4,000 feet. It is composed of granite
and has a less jagged outline than the main range.

The Huckleberry Range extends from the Canadian border
to the Spokane River. The continuity of the range is broken
by the Columbia and Colville River Valleys. The southern
division forms the divide between the drainage systems of
the Columbia and Colville Rivers and is a distinctive
topographic feature of Stevens County. This divide attains
elevations ranging from 3,200 to 6,200 feet, with an average
of about 4,500 feet. Stensger Peak, about 12 miles west of
the village of Valley, is the highest point. It is 5,819 feet
above sea level. Other high peaks are Dunn and
Monumental Mountains. They have elevations of 5,340 and
5,532 feet, respectively. Several roads cross the range at
elevations of 3,200 and 4,200 feet. Slopes are steep and
rocky, and ridges are often sharp and narrow.

The Huckleberry Range varies in width from 2 to 7 miles.
It is widest in the southern part. The descent on the
Columbia River side is shorter and steeper than that on the
Colville River side. The Columbia River ranges from 400 to
500 feet lower than the Colville River. There is very little
farmland in the higher and rougher parts of this range. The
triangular area south of the international boundary between
the Kettle and Columbia Rivers is a continuation of the
Huckleberry Range. This area forms



the watershed between the rivers. The range, which has a
lofty and rugged character in the northern part of the county,
is mainly included in the Colville National Forest.

how this survey was made

Soil scientists made this survey to learn what soils are in
the survey area, where they are, and how they can be used.
They observed the steepness, length, and shape of slopes;
the size of streams and the general pattern of drainage; the
kinds of native plants or crops; and the kinds of rock. They
dug many holes to study soil profiles. A profile is the
sequence of natural layers, or horizons, in a soil. It extends
from the surface down into the parent material, which has
been changed very little by leaching or by plant roots.

The soil scientists recorded the characteristics of the
profiles they studied and compared those profiles with
others in nearby counties and in more distant places. They
classified and named the soils according to nationwide
uniform procedures. They drew the boundaries of the soils
on aerial photographs. These photographs show trees,
buildings, fields, roads, and other details that help in
drawing boundaries; accurately.

The soil maps at the back of this publication were
prepared from aerial photographs.

The areas shown on a soil map are called map units.
Most map units are made up of one kind of soil. Some are
made up of two or more kinds. The map units in this survey
area are described under "General soil map units" and
"Detailed soil map units."”

While a soil survey is in progress, samples of some soils
are taken for laboratory measurements and for engineering
tests. All soils are field tested to determine their
characteristics. Interpretations of those characteristics may
be modified during the survey. Data are assembled from
other sources, such as test results, records, field
experience, and state and local specialists. For example,
data on crop yields under defined management are
assembled from farm records and from field or plot
experiments on the same kinds of soil.

But only part of a soil survey is done when the soils have
been named, described, interpreted, and delineated on
aerial photographs and when the laboratory data and other
data have been assembled. The mass of detailed
information then needs to be organized so that it can be
used by farmers, rangeland and woodland managers,
engineers, planners, developers and builders, home buyers,
and others.



general soil map units

The general soil map at the back of this publication
shows broad areas that have a distinctive pattern of soils,
relief, and drainage. Each map unit on the general soil map is
a unique natural landscape. Typically, a map unit consists of
one or more major soils and some minor soils. It is named
for the major soils. The soils making up one unit can occur in
other units but in a different pattern.

The general soil map can be used to compare the
suitability of large areas for general land uses. Areas of
suitable soils can be identified on the map. Likewise, areas
where the soils are not suitable can be identified.

Because of its small scale, the map is not suitable for
planning the management of a farm or field or for selecting
a site for a road or building or other structure. The soils in
any one map unit differ from place to place in slope, depth,
drainage, and other characteristics that affect management.

soils on mountains
This group consists of two map units. It makes up about
21 percent of the survey area. The soils in this group range
from nearly level to very steep. The native vegetation is
mainly conifers, shrubs, forbs, and grasses. Elevation ranges
from 1,800 to 6,000 feet. Average annual precipitation
ranges from 16 to 45 inches, average annual air temperature
ranges from 43° to 47° F, and the average frost-free season
ranges from 70 to 130 days. These soils are moderately
deep and well drained. They formed in material weathered
from granite or shay rock, with an admixture or mantle of
volcanic ash and loess.
This group of soils is mainly used for grazeazble
woodland. Some areas are used for recreation,
watersheds, wildlife habitat, or homesite development.
Small areas may be used for nonirrigated cropland.

1 Spokane-Moscow-Rock outcrop

Moderately deep, well drained, nearly level to very steep
soils formed in material weathered from granite, with an
admixture of loess and volcanic ash, and Rook outcrop; on
mountains

This map unit is in granitic areas, mainly in the southern
and eastern part of the county. Spokane soils are mainly on
southern exposures, and Moscow soils are mainly on
northern exposures. This unit is characterized

by rounded ridgetops and smooth mountain toe slopes,

foot slopes, and side slopes. Drainageways are deeply

dissected. Slope ranges from 0 to 65 percent. The
vegetation is mainly conifers, shrubs, forbs, and grasses.

Elevation ranges from 1,800 to 4,000 feet. Average

annual precipitation ranges from 16 to 35 inches,

average annual air temperature ranges from 43° to 47°

F, and the average frost-free season ranges from 80 to

130 days.

This map unit makes up about 8 percent of the survey
area. It is about 40 percent Spokane soils, 30 percent
Moscow soils, 15 percent Rock outcrop, and 15 percent
soils of minor extent.

The Spokane soils are mainly on south-facing slopes
and ridgetops. These soils formed in residuum weathered
from granite, with an admixture of volcanic ash and loess.
The surface is covered with a mat of partially decomposed
organic litter. The surface layer is loam. The subsoil is
gravelly sandy loam. The substratum is gravelly sandy loam
over weathered granite at a depth of about 26 inches.
Depth to weathered granite ranges from 20 to 40 inches.

The Moscow soils are mainly on north-facing slopes.
These soils formed in residuum weathered from granite,
with an admixture of volcanic ash and loess. The surface is
covered with a mat of partially decomposed organic litter.
The subsurface layer is very fine sandy loam. The upper
part of the subsaoil is silt loam, and the lower part of the
subsoil is sandy loam over weathered granite at a depth of
about 26 inches. Depth to weathered granite ranges from 20
to 40 inches.

Rock outcrop consists of areas of exposed granite.

Of minor extent in this map unit are the Brickel,

Mobate, Skanid, and Vassar soils.

The soils in this unit are mainly used for grazeable
woodland. Some areas are used for wildlife habitat,
recreation, watersheds, and homesite development.
Small areas may be used for nonirrigated cropland.

The main limitations for homesite development are
steepness of slope, depth to rock, and Rock outcrop.

2 Huckleberry-Raisio-Hartill

Moderately deep, well drained, nearly level to very steep
soils formed in material weathered from shaly rock; on
mountains

This map unit is in the south-central and southeastern
parts of the county. Huckleberry soils are on north-facing



slopes at an elevation of more than 3,000 feet. Raisio soils
are mainly on south-facing slopes. Hartill soils are mainly on
north-facing slopes at an elevation of 2,000 to 3,000 feet.
This unit is characterized by sharp ridgetops and steep,
smooth foot slopes and side slopes. Drainageways are
deeply dissected. Slope ranges from 0 to 65 percent. The
vegetation is mainly conifers, shrubs, forbs, and grasses.
Elevation ranges from 1,800 to 6,000 feet. Average annual
precipitation ranges from 20 to 45 inches, average annual air
temperature ranges from 43° to 47° F, and the average frost-
free season ranges from 70 to 120 days.

This map unit makes up about 13 percent of the survey
area. It is about 35 percent Huckleberry soils, 25 percent
Raisio soils, 15 percent Hartill soils, and 25 percent soils of
minor extent.

The Huckleberry soils are on toe slopes, foot slopes,
side slopes, and ridgetops of mountains. These soils
formed in residuum weathered from shaly rock and are
mantled with volcanic ash and loess. The surface is
covered with a mat of partially decomposed organic litter.
The surface layer is silt loam after mixing. The subsoil is
silt loam. The upper part of the substratum is shaly silt
loam, and the lower part of the substratum is very shaly
loam over phyllite at a depth of about 32 inches. Depth to
bedrock ranges from 20 to 40 inches.

The Raisio soils are on south-facing foot slopes, side
slopes, and ridgetops of mountains. These soils formed in
residuum weathered from shaly rock that is modified in
places by glacial till and volcanic ash. The surface is
covered with a mat of partially decomposed organic litter.
The surface layer is shaly loam. The subsoil is very flaggy
loam. The substratum is extremely flaggy loam over
phyllite at a depth of about 30 inches. Depth to bedrock
ranges from 20 to 40 inches.

The Hartill soils are on toe slopes, foot slopes, side
slopes, and ridgetops of mountains. They formed in
colluvium and residuum weathered from shaly rock and are
mantled with volcanic ash. The surface is covered with a mat
of partially decomposed organic litter. The subsurface layer is
very fine sandy loam. The subsoil is silt loam. The upper part
of the substratum is shaly loam, and the lower part of the
substratum is very shaly loam over phyllite at a depth of
about 37 inches. Depth to bedrock ranges from 20 to 40
inches.

Of minor extent in this map unit are the Buhrig and
Rufus soils and Rock outcrop.

The soils in this unit are used for grazeable woodland.
Some areas are used for recreation, wildlife habitat,
watersheds, and homesite development. Small areas may
be used for nonirrigated cropland.

The main limitations for homesite development are
steepness of slope, depth to rock, and large stones.

soils on foothills
This group consists of five map units. It makes up
about 58 percent of the survey area. The soils in this

group range from nearly level to very steep. The native
vegetation is mainly conifers, forbs, shrubs, and grasses.
Elevation ranges from 1,400 to 5,500 feet. Average annual
precipitation ranges from 15 to 35 inches, average annual
air temperature ranges from 43° to 47° F, and the frost-free
season ranges from 80 to 135 days. These soils are very
deep and moderately deep, and well drained and
moderately well drained. They formed in mixed glacial till,
colluvium, and residuum, with a mantle or admixture of
volcanic ash and loess.

This group of soils is mainly used for grazeable
woodland. Some areas are used for nonirrigated and
irrigated cropland, rangeland, watersheds, wildlife
habitat, recreation, and homesite development.

3 Aits-Newbell-Donavan

Very deep, well drained, nearly level to very steep soils
formed in mixed glacial till, with a mantle or admixture of
volcanic ash and loess; on foothills

This map unit is on foothills throughout the county. Slope
ranges from O to 65 percent. The vegetation is conifers,
shrubs, forbs, and grasses. Elevation ranges from 2,000 to
5,000 feet. Average annual precipitation ranges from 17 to
35 inches, average annual air temperature ranges from 43°
to 46° F, and the frost-free season ranges from 90 to 120
days.

This map unit makes up about 37 percent of the survey
area. It is about 35 percent Aits soils, 25 percent Newbell
soils, 20 percent Donavan soils, and 20 percent soils of minor
extent.

The nearly level to very steep Aits soils are on toe slopes,
foot slopes, and side slopes of foothills. These soils are very
deep and well drained. They formed in glacial till and are
mantled with volcanic ash and loess. The surface is covered
with a mat of partially decomposed organic material. The
surface layer and subsoil are stony loam. The upper part of
the substratum is gravelly loam, and the lower part of the
substratum is very gravelly clay loam to a depth of 60 inches
or more.

The nearly level to very steep Newbell soils are on
foothills. These soils are very deep and well drained. They
formed in glacial till weathered mainly from granite and are
mantled with volcanic ash and loess. The surface is covered
with a mat of partially decomposed organic litter. The
subsurface layer and subsoil are silt loam. The substratum is
very gravelly sandy loam to a depth of 60 inches or more.

The nearly level to very steep Donavan soils are on toe
slopes, foot slopes, and side slopes of foothills. These soils
are very deep and well drained. They formed in mixed
glacial till, with an admixture of volcanic ash and loess. The
surface is covered with a mat of partially decomposed
organic litter. The surface layer is loam in the upper part and
gravelly loam in the lower part. The underlying material is
cobbly sandy loam to a depth of 60 inches or more.

Of minor extent in this map unit are the Dehart,

Manley, Merkel, and Waits soils.



The soils in this unit are mainly used for grazeable
woodland. Some areas are used for recreation, wildlife
habitat, watersheds, and homesite development. Small
areas may be used for nonirrigated cropland.

The main limitation for homesite development is
steepness of slope. The main limitations for septic tank
absorption fields are permeability and steepness of slope.

4 Belzar-Smackout-Maki

Moderately deep and very deep, well drained, nearly level to
very steep soils formed in glacial tiff from shaly rock and
residuum and colluvium from limestone, with a mantle or
admixture of volcanic ash and loess; on foothills

This map unit is in the northeastern part of the county.
Slope ranges from 0 to 65 percent. The vegetation is
conifers, shrubs, forbs, and grasses. Elevation ranges from
1,400 to 5,500 feet. Average annual precipitation ranges
from 15 to 35 inches, average anneal air temperature ranges
from 44° to 47° F, and the average frost-free season ranges
from 80 to 130 days.

This map unit makes up about 5 percent of the survey
area. It is about 20 percent Belzar soils, 15 percent
Smackout soils, 10 percent Maki soils, and 55 percent soils
of minor extent.

The nearly level to very steep Belzar soils are on foot
slopes and ridgetops of foothills. These soils are moderately
deep and well drained. They formed in residuum and
colluvium weathered from calcareous shaly rock and
limestone and are mantled with volcanic ash and loess. The
surface is covered with a mat of partially decomposed
organic material. The subsoil is silt loam. The upper part of
the substratum is channery loam, and the lower part of the
substratum is very channery and extremely channery loam
over unweathered, calcareous phyllite at a depth of about 38
inches. Depth to bedrock ranges from 20 to 40 inches.

The nearly level to very steep Smackout soils are on toe
slopes, foot slopes, and side slopes of foothills. These soils
are very deep and moderately well drained. They formed in
glacial till weathered mainly from shale and are mantled with
volcanic ash and loess. The surface is covered with a mat of
partially decomposed organic material. The surface layer
and upper part of the subsoil are loam. The lower part of the
subsoil is gravelly loam, gravelly silty clay loam, and gravelly
sandy clay loam. The substratum is gravelly loam to a depth
of 60 inches or more.

The steep to very steep Maki soils are on south-facing foot
slopes and side slopes of foothills. These soils are
moderately deep and well drained. They formed in residuum,
colluvium, and glacial till weathered mainly from calcareous
rocks, with an admixture of volcanic ash and loess. The
surface is covered with a mat of partially decomposed
organic material. The surface layer is gravelly loam. The
subsaoil is very gravelly loam over

unweathered, calcareous shale at a depth of about 23
inches. Depth to the shale ranges from 20 to 40 inches.
Of minor extent in this map unit are the Ahren, Aits,

Hartill, Koseth, Leadpoint, and Waits soils.

The soils in this unit are mainly used for grazeable
woodland. Some areas are used for recreation, wildlife
habitat, watersheds, and homesite development. Small
areas are used for nonirrigated cropland.

The main limitations for homesite development are
steepness of slope and the shrink-swell potential. The
main limitations for septic tank absorption fields are depth
to rock, steepness of slope, and permeability.

5 Inkler-Rock outcrop-Thout

Moderately deep and very deep, well drained, nearly level to
very steep soils formed in glacial till, colluvium, and
residuum, with a mantle or admixture of volcanic ash

and loess, and Rock outcrop; on foothills

This map unit is on foot slopes mainly north of the
Columbia River. Slope ranges from 0 to 65 percent. The
vegetation is conifers, shrubs, forbs, and grasses. Elevation
ranges from 2,200 to 4,500 feet. Average annual
precipitation ranges from 20 to 35 inches, average annual
air temperature is about 43° F, and the average frost-free
season ranges from 90 to 120 days.

This map unit makes up about 2 percent of the survey
area. It is about 40 percent Inkler soils, 35 percent Rock
outcrop, 20 percent Thout soils, and 5 percent soils of minor
extent.

The nearly level to very steep Inkier soils are on toe
slopes, foot slopes, and side slopes of foothills. These soils
are very deep and well drained. They formed in colluvium,
residuum, and glacial till, with an admixture of volcanic ash.
The surface layer and subsoil are gravelly silt loam. The
upper part of the substratum is very gravelly loam and very
cobbly loam. The lower part of the substratum is very cobbly
sandy clay loam to a depth of 60 inches or more.

Rock outcrop consists of areas of exposed andesite,
quartzite, or phyllite.

The gently sloping to very steep Thout soils are on toe
slopes, foot slopes, and side slopes of foothills. These soils
are moderately deep and well drained. They formed in
colluvium, residuum, and glacial till, with an admixture of
volcanic ash. The surface is covered with a mat of partially
decomposed organic material. The surface layer is gravelly
loam. The subsoil is very gravelly loam. The substratum is
very gravelly loam over andesite at a depth of about 24
inches. Depth to bedrock ranges from 20 to 40 inches.

Of minor extent in this map unit are the Aits soils.

The soils in this unit are mainly used for grazeable
woodland. Some areas are used for recreation, wildlife
habitat, watersheds, and homesite development. A few
areas are used for nonirrigated cropland.

The main limitations for homesite development and
septic tank absorption fields are steepness of slope,
depth to rock, and Rock outcrop.



6 Stevens-Rock outcrop-Dragoon

Moderately deep and very deep, well drained, nearly level to
very steep soils formed in residuum from granite and glacial till
and Rock outcrop; on foothills

This map unit is mainly on foothills along the Columbia,

Spokane, and Kettle Rivers and on alpine meadows. Slope
ranges from 0 to 65 percent. The vegetation is conifers,
shrubs, forbs, and grasses. Elevation ranges from 1,700 to
3,000 feet. Average annual precipitation ranges from 17 to
21 inches, average annual air temperature is about 47° F,
and the average frost-free season ranges from 110 to 130
days.

This map unit makes up about 7 percent of the survey
area. It is about 55 percent Stevens soils, 10 percent Rock
outcrop, 10 percent Dragoon soils, and 25 percent soils of
minor extent.

The nearly level to very steep Stevens soils are on south-
facing toe slopes, foot slopes, side slopes, and ridgetops of
foothills. These soils are very deep and well drained. They
formed in mixed glacial till, with an admixture of loess and
volcanic ash. The surface layer is silt loam. The subsoil and
substratum are gravelly loam to a depth of 60 inches or
more.

Rock outcrop consists of areas of exposed granite,
argillite, quartzite, limestone, and phyllite.

The nearly level to steep Dragoon soils are on toe
slopes and foot slopes of foothills. These soils are
moderately deep and well drained. They formed in
residuum weathered from granite, with an admixture of
loess and volcanic ash. The surface layer is sit loam. The
subsoil is clay loam over weathered granite at a depth of
about 30 inches. Depth to weathered granite ranges from
20 to 40 inches.

Of minor extent in this map unit are the Molcal; Hunters;
Republic; Scoap; and Aquolls, sloping, soils.

The soils in this unit are mainly used for grazeable
woodland and for nonirrigated and irrigated cropland. Some
areas are used for recreation, rangeland, watersheds,
wildlife habitat, and homesite development.

The main limitations for homesite development are
steepness of slope and Rock outcrop. The main limitations
for septic tank absorption fields are steepness of slope,
depth to rock, and Rock outcrop.

7 Bernhill-Green Bluff-Dearyton
Very deep, well drained and moderately well drained, nearly
level to very steep soils formed in mixed glacial till, with a
mantle or admixture of loess and volcanic ash; on basalt
plateaus and foothills

This map unit is in the southern part of the county.
Slope ranges from 0 to 65 percent. The vegetation is
mainly conifers, shrubs, forbs, and grasses. Elevation
ranges from 1,800 to 3,000 feet. Average annual
precipitation ranges from 18 to 25 inches, average annual
air temperature is about 46° F, and the average frost-free
season ranges from 105 to 135 days.

This map unit makes up about 7 percent of the survey
area. It is about 55 percent Bernhill soils, 25 percent Green
Bluff soils, 10 percent Dearyton soils, and 10 percent soils of
minor extent.

The nearly level to very steep Bernhill soils are on toe
slopes, foot slopes, and side slopes of foothills. These soils
are well drained. They formed in glacial till and are mantled
with volcanic ash and loess. The surface layer is silt loam.
The subsoil and substratum are gravelly loam to a depth of
60 inches or more.

The nearly level to strongly sloping Green Bluff soils are on
basalt plateaus. These soils are well drained. They formed in
glacial till, with an admixture of volcanic ash and loess. The
surface is covered with a mat of partially decomposed
organic litter. The subsurface layer is very fine sandy loam.
The subsoil is silt loam, and the substratum is loam to a
depth of 60 inches or more.

The nearly level to steep Dearyton soils are on toe slopes
of basalt plateaus and foothills. These soils are moderately
well drained. They formed in glacial till and are mantled with
volcanic ash and loess. The surface is covered with a thin
mat of partially decomposed organic litter. The surface layer
and upper part of the subsoil are silt loam over a loam
subsurface layer. The buried subsoil is silty clay and gravelly
silty clay to a depth of 60 inches or more.

Of minor extent in this map unit are the Bestrom and
Hesseltine soils.

The soils in this unit are mainly used for grazeable
woodland. Some areas are used for nonirrigated cropland
and for recreation, watersheds, wildlife habitat, and
homesite development.

The main limitations for homesite development are
steepness of slope and the shrink-swell potential. The
main limitations for septic tank absorption fields are
steepness of slope and permeability.

soils on terraces

This group consists of three map units. It makes up about
16 percent of the survey area. The soils in this group range
from nearly level to very steep. The native vegetation is
mainly conifers, forbs, shrubs, and grasses. Elevation ranges
from 1,400 to 4,500 feet. Average annual precipitation
ranges from 15 to 35 inches, average annual air temperature
ranges from 43° to 47° F, and the average frost-free season
ranges from 90 to 130 days. The soils in this group are very
deep and somewhat excessively drained, well drained, and
moderately well drained. They formed in glaciofluvial
material, mixed glacial outwash, and ablation till and are
mantled with volcanic ash and loess.

This group of soils is mainly used for nonirrigated and
irrigated cropland. It is also used for grazeable woodland
and for recreation, watersheds, wildlife habitat, and homesite
development.



8 Clayton-Cedonia-Martella

Very deep, well drained and moderately well drained, nearly
level to very steep soils formed in lake sediment and
glaciofluvial material; on terraces and Terrace escarpments

This map unit is along the main drainagewaays throughout
the county. It is mainly on terraces and terrace escarpments.
Slope ranges from 0 to 65 percent. This unit is characterized
by nearly level to moderately steep terraces with steep to
very steep terrace escarpments. The vegetation is conifers,
shrubs, forbs, and grasses. Elevation ranges from 1,400 to
3,000 feet. Average annual precipitation ranges from 1 to 30
inches, average annual air temperature ranges from 44° to
47° F, and the average frost-free season ranges from 90 to
130 days.

This map unit makes up about 5 percent of the survey
area. It is about 30 percent Clayton soils, 20 percent Cedonia
soils, 20 percent Martella soils, and 30 percent soils of minor
extent.

The nearly level to strongly sloping Clayton soils are on
terraces. These soils are well drained. They formed in mixed
glaciofluvial material. The surface is covered with a mat of
partially decomposed organic material. The subsurface layer
is very fine sandy loam. The subsoil is fine sandy loam. The
upper part of the substratum is fine sandy loam, and the
lower part of the substratum is loamy fine sand to a depth of
60 inches or more.

The nearly level to moderately steep Cedonia soils are on
terraces, and the steep to very steep Cedonia soils are on
terrace escarpments. The soils are well drained. They formed
in glacial lake sediment and are mantled with volcanic ash
and loess. These soils are silt loam throughout to a depth of
60 inches or more. The substratum is calcareous.

The nearly level to steep Martella soils are on terraces
and terrace escarpments. These soils are moderately well
drained. They formed in glacial lake sediment and are
mantled with volcanic ash and loess. The surface is covered
with a mat of partially decomposed organic material. The
subsurface layer is very fine sandy loam. The upper part of
the subsoil is silt loam, and the lower part of the subsoil is
silt loam and silty clay loam. The substratum is laminated silt
loam with silty clay loam.

Of minor extent in this map unit are the Hodgson,
Koerling, Laketon, and Wolfeson soils.

The soils in this unit are mainly used for grazeable
woodland and for nonirrigated and irrigated crop and.
Some areas are used for recreation, homesite
development, watersheds, and wildlife habitat.

The main limitation for homesite development is
steepness of slope. The main limitations for septic tank
absorption fields are permeability and steepness of slope.

9 Bonner-Eloika-Scrabblers

Very deep, well drained, nearly level to very steep soils
formed in glacial outwash; on terraces and terrace
escarpments

This map unit is in the vicinity of Deer, Loon, Waits, Little
Pend Oreille, and Pierre Lakes and others. It is also along the
Columbia, Colville, and Kettle Rivers and their tributaries,
mainly on terraces and terrace escarpments. This unit is
characterized by broad, nearly level to strongly sloping
terraces and moderately steep to very steep terrace
escarpments. Slope ranges from 0 to 65 percent. The
vegetation is conifers, shrubs, forbs, and grasses. Elevation
ranges from 1,800 to 4,500 feet. Average annual precipitation
ranges from 18 to 35 inches, average annual air temperature
ranges from 43° to 46° F, and the average frost-free season
ranges from 90 to 125 days.

This map unit makes up about 5 percent of the survey
area. It is about 65 percent Bonner soils, 15 percent Eloika
soils, 10 percent Scrabblers soils, and 10 percent soils of
minor extent.

The nearly level to strongly sloping Bonner soils are on
terraces, and the moderately steep to very steep Bonner
soils are on terrace escarpments. These soils are very deep
and well drained. They formed in glacial outwash of mixed
mineralogy and are mantled with volcanic ash and loess.
The surface is covered with a mat of partially decomposed
organic material. The upper part of the subsoil is silt loam,
and the lower part of the subsoil is gravelly loam. The upper
part of the substratum is gravelly loamy sand, and the lower
part is very gravelly loamy sand to a depth of 60 inches or
more.

The nearly level to steep Eloika soils are on terraces and
terrace escarpments. These soils are very deep and well
drained. They formed in gravelly glacial outwash or ablation
till of mixed mineralogy and are mantled with volcanic ash
and loess. The surface is covered with a mat of partially
decomposed organic material. The upper part of the subsoil
is silt loam, mixed to a depth of 6 inches. The lower part of
the subsoil is loam. The upper part of the substratum is
gravelly loam, and the lower part is very gravelly sandy loam
and extremely gravelly coarse sand to a depth of 60 inches
or more.

The nearly level to very steep Scrabblers soils are on
terraces and terrace escarpments. These soils are very
deep and well drained. They formed in sandy glacial
outwash derived mainly from weathered granite and are
mantled with volcanic ash and loess. The surface is
covered with a mat of partially decomposed organic
material. The upper part of the subsoil is very fine sandy
loam, and the lower part of the subsoil is sandy loam. The
substratum is gravelly loamy sand to a depth of 60 inches or
more.

Of minor extent in this map unit are the Hagen and
Kiehl soils.



The soils in this unit are mainly used for grazeable
woodland. Some areas are used for cropland and for
recreation, home development, and wildlife habitat.

The main limitation for homesite development is
steepness of slope. The main limitations for septic tank
absorption fields are poor filtering and steepness of slope.

10 Springdale-Spens-Bisbee

Very deep, somewhat excessively drained, nearly level to
very steep soils formed in glacial out wash; on terraces and
terrace escarpments

This map unit is near the Colville, Columbia, Spokane, and
Kettle Rivers, and their tributaries. This unit is characterized
by nearly level to moderately steep terraces and steep to
very steep terrace escarpments. Slope ranges from 0 to 65
percent. The vegetation on these soils is scattered conifers,
shrubs, forbs, and grasses. Elevation ranges from 1,400 to
2,300 feet. Average annual precipitation ranges from 16 to
23 inches, average annual air temperature is about 47° F,
and the average frost-free season ranges from 100 to 130
days.

This map unit makes up about 6 percent of the survey
area. It is about 25 percent Springdale soils, 20 percent
Spens soils, 20 percent Bisbee soils, and 35 percent soils of
minor extent.

The nearly level to strongly sloping Springdale soils are on
terraces. These soils formed in glacial outwash, with an
admixture of volcanic ash and loess. The surface is covered
with a mat of partially decomposed organic material. The
surface layer is gravelly sandy loam. The upper part of the
underlying material is gravelly sandy loam. The lower part of
the underlying material is very gravelly loamy coarse sand
and extremely cobbly coarse sand to a depth of 60 inches or
more.

The moderately steep to very steep Spens soils are on
terrace escarpments. These soils formed in mixed glacial
outwash and colluvial material. They are extremely gravelly
loamy coarse sand throughout to a depth of 60 inches or
more.

The nearly level to strongly sloping Bisbee soils are on
undulating dunelike terraces, and the steep Bisbee soils are
on terrace escarpments. These soils formed in wind worked,
mixed sandy outwash material. The surface is covered with a
thin mat of partially decomposed organic material. The
surface layer is loamy fine sand. The underlying material is
loamy fine sand and sand to a depth of 60 inches or more.

Of minor extent in this unit are the Bong, Cheney,
Garrison, Phoebe, Marble, and Dart soils.

The soils in this unit are mainly used for grazeable
woodland and for nonirrigated and irrigated cropland.

Some areas are used for recreation, homesite
development, watersheds, and wildlife habitat.

The main limitations for homesite development are
steepness of slope and large stones. The main

limitations for septic tank absorption fields are poor
filtering and steepness of slope.

soils on flood plains

This group consists of one map unit. It makes up about
5 percent of the survey area. The soils in this group are
nearly level. The vegetation is mainly deciduous trees,
conifers, forbs, shrubs, and water-tolerant grasses.
Elevation ranges from 1,400 to 3,000 feet. Average annual
precipitation ranges from 13 to 24 inches, average annual
air temperature is about 46° F, and the frost-free season
ranges from 90 to 125 days.

The soils in this group are very deep and moderately
well drained and poorly drained. They formed in mixed
alluvium and alluvium from volcanic ash.

This group of soils is mainly used for nonirrigated
cropland and rangeland. Some areas are used for wildlife
habitat, recreation, homesite development, and woodland.

11 Colville-Peone-Narcisse

Very deep, moderately well drained and poorly drained,
nearly level soils; on bottom lands, flood plains, alluvial
fans, perimeters of lakes, and in depressional areas

This map unit is scattered throughout the survey area.
Slope ranges from 0 to 3 percent.

This map unit makes up about 5 percent of the survey
area. It is about 20 percent Colville soils, 10 percent Peone
soils, 10 percent Narcisse soils, and 60 percent soils of minor
extent.

The nearly level Colville soils are on bottom lands.

These soils are poorly drained. They formed in mixed
alluvium. The surface layer is silt loam. The subsoil is silty
clay loam. The substratum is silty clay loam and silt loam to
a depth of 60 inches or more.

The nearly level Narcisse soils are on bottom lands and
in depressional areas. These soils are moderately well
drained. They formed in mixed alluvium. The surface layer is
silt loam. The subsoil is loam. The substratum is sandy loam
to a depth of 60 inches or more.

The nearly level Peone soils are on flood plains, in
depressional areas, and on alluvial fans. These soils are
poorly drained. They formed in mixed alluvium, including
volcanic ash and diatomite. The surface layer is silt loam.
The upper part of the underlying layer is silt loam. The lower
part of the underlying layer is sandy loam to a depth of 60
inches or more.

Of minor extent in this map unit are the Bossburg,
Bridgeson, Chamokane, Chewelah, Hardesty,
Rathdrum, Histosols, Kegel, Konner, Riverwash, Saltese,
and Wethey soils, and water areas.

The soils in this unit are mainly used for nonirrigated and
irrigated cropland and rangeland. Some areas are used for
grazeable woodland and for watersheds, wildlife habitat,
recreation, and homesite development.

The main limitations for homesite development are
wetness and the hazard of flooding. The main limitations



for septic tank absorption fields are wetness, the hazard of
flooding, and permeability.

broad land use considerations

The soils in Stevens County vary widely in their potential
for major land uses. Approximately 15 percent of the county
is used for cultivated crops. The main crops are wheat,
barley, alfalfa, and grass. Although this cropland is scattered
throughout the county, it is concentrated largely in general
soil map units 3, 6, 7, 8, and 11. These soils have high
potential for crops. The soils in map unit 11 are occasionally
flooded in some areas, mostly in winter and spring. Flooding
causes slight to moderate crop damage, generally in the
lowest areas. Wetness is the main limitation for crops. The
soils in map unit 8 are on glacial lake terraces. The hazard of
erosion is the main limitation. Clayton, Cedonia, and Martella
soils are the main soils in map unit 6 that are used for
cultivated crops. The main soils in map units 3, 6, and 7 are
Stevens, Aits, Newbell, Bernhill, Green Bluff, and Dearyton
soils. These soils are on glaciated foothills and basalt
plateaus. The hazard of erosion is the main limitation.

Approximately 3 percent of Stevens County is used for
pasture. The soils in map unit 11 have high potential for
grasses and legumes. The main soils in this unit are Colville,
Peone, and Narcisse soils on flood plains. Grazing should be
restricted early in spring because the soils are then saturated
with water.

About 4 percent of the county is used for range. The
soils in map units 6 and 11 have high potential for
rangeland productivity. Map unit 6 is on foothills scattered
throughout the county near the Columbia and Kettle Rivers.
The main soils are Stevens and Dragoon. The hazard of
erosion is the main limitation. The major soils in map unit 11
are Colville, Peone, and Narcisse soils. Grazing should be
restricted early in spring, because at that time the soils are
saturated with water.

About 37,359 acres in Stevens County is being used for
urban or built-up lands. In general, the soils in map units 8
and 10, along the Spokane, Colville, Columbia, and Kettle
Rivers, are the main built-up areas. The Cedonia, Clayton,
and Martella soils make up the major built-up areas in map
unit 8. The main limitations for homesite development are
frost action, slow permeability, and the shrink-swell
potential. The Bisbee, Springdale, and Spens soils are the
major built-up areas in map unit 10. The main limitations for
homesite development in this unit are seepage and caving
of cutbanks.

The potential for recreation use ranges from low to high,
depending on the intensity of the expected use and the
properties of the soils. Most of the soils in map units 8, 9,
and 10 have high potential for intensive recreation
development. Many of the lakes and rivers in the county are
located in these map units. Map unit 11 has low potential for
recreation because the soils are subject to

flooding. The nearly level to very steep slopes in map units
1 through 7 limit the use of these soils for intensive
recreation development, for example, landscaping for
campgrounds and picnic areas. All of these map units,
however, are suited to extensive recreation uses, such as
skiing, hiking, horseback riding, motorbiking, snowmobiling,
camping, hunting, and fishing. Small areas that are suited to
intensive development are available in all of the map units.
About 70 percent of Stevens County is woodland. The
productivity for conifers ranges from low to high. The soils in
map units 3 and 6 have potential to produce the largest
amount of wood. The main soils in map units 3 and 8 are
Aits, Newbell, Clayton, Cedonia, and Martella soils. Map units
7 and 9 also have potential to produce large amounts of
wood. The main soils in these units are Bonner, Eloika,
Scrabblers, Bernhill, Green Bluff, and Dearyton soils. Most of
the woodland is grazed in spring, summer, or fall by
livestock, and it is used year-round by large game animals.
Plant competition is generally the greatest hazard to

growing trees. Tree establishment may be set back several
years following logging because undesirable plants invade
and native plants temporarily compete with trees. All of the
soils on the steeper slopes are subject to erosion, and this
factor needs to be considered when harvesting operations
are planned.

Wildlife habitat

A small percentage of the total area in Stevens County is
managed for fish and wildlife use. The well-being of wildlife is
largely determined by the quantity and quality of the habitat
produced on the soils managed for rangeland, woodland, or
cropland.

Wooded soils in general map units 1, 2, 6, 9, and 10
provide habitat for deer, bear, and grouse. Scattered, small
and irregularly shaped, logged, open areas among the trees
support wildlife by providing grasses, forbs, and shrubs.
Timber management that benefits wildlife includes
maintaining snags; maintaining uneven-aged stands of
trees of mixed species, including deciduous trees; and
protecting riparian vegetation and the water quality in
streams. Important food resources for many forms of wildlife
are promoted if logged and burned areas, roadsides, and
critically eroding areas are seeded with herbaceous plants,
particularly legumes.

The use of fire and mechanical means can set back
forest succession and allow herbaceous-shrubby
vegetation to grow. Livestock grazing needs to be
managed to protect the riparian zones. The food and
cover requirements of wildlife should be considered when
grazing management is planned.

Much of the soil in general soil map units 3, 4, and 5 has
been developed for irrigated and nonirrigated cropland
and grazeable land. Openings that result from land
clearing and agricultural development have improved
habitat conditions for some woodland wildlife and have
created habitat for openland wildlife, such as



pheasants, Hungarian partridge, and meadowlark.
Woodland management on these soils that benefits
wildlife is the same as that cited for general map units 1,
2, 8,9, and 10.

Soil conservation practices that benefit wildlife are
planting cover crops or maintaining abundant crop residue
during winter, leaving uncultivated strips of vegetation along
shorelines and streambanks, proper grazing of
pasturelands, closely regulating livestock use in streams
and wetlands, and controlling runoff from animal holding
areas. Pesticides should be used carefully.

Habitat for openland wildlife can be improved in many
areas by establishing year-round patches or rows of woody
cover and by developing additional sources of water, for
example, ponds, springs, seeps, and wetlands. Small
patches of grain left standing throughout the winter benefit
both woodland and openland wildlife.

The soils in map units 7 and 8 are a mixture of woodland;
grazeable woodland; and, to a minor extent, nonirrigated
cropland. The soil conservation practices for soils on
mountains and soils on terraces also apply to the soils on
uplands and plateaus.

Soils in map unit 11 are along adjacent streams and in
poorly drained depressional and wetland areas. These soils
provide habitat for wetland wildlife, provide protective cover
for openland wildlife, and provide an integral component of
stream habitat for both fish and small mammals. Riparian
plant communities provide a diverse habitat used by a large
number of fish and wildlife species.

Conservation practices that benefit wildlife include
protecting riparian vegetation from cultivation, fire,
herbicides, and excessive grazing; and protecting
wetlands from filling, draining, and excess sedimentation.
Riparian plant communities can be reestablished if they are
protected from disturbance and herbaceous and woody
species are planted. Grain crops that are planted adjacent
to wetlands or that are seasonally inundated by water
provide extremely valuable waterfowl habitat. Many wetlands
and wet depressional areas can be improved by diking and
installing water-control structures. Ponds constructed on
these soils can provide recreational fishing as well as habitat
for wildlife.



detailed soil map units

The map units on the detailed soil maps at the back of
this survey represent the soils in the survey area. The map
unit descriptions in this section, along with the soil maps, can
be used to determine the suitability and potential of a soil for
specific uses. They also can be used to plan the
management needed for those uses. More information on
each map unit, or soil, is given under "Use and management
of the soils."

Each map unit on the detailed soil maps represents an
area on the landscape and consists of one or more soils for
which the unit is named.

A symbol identifying the soil precedes the map unit name
in the soil descriptions. Each description includes general
facts about the soil and gives the principal hazards and
limitations to be considered in planning for specific uses.

Soils that have profiles that are almost alike make up a soil
series. Except for differences in texture of the surface layer or
of the underlying material, all the soils of a series have major
horizons that are similar in composition, thickness, and
arrangement.

Soils of one series can differ in texture of the surface layer
or of the underlying material. They also can differ in slope,
stoniness, salinity, wetness, degree of erosion, and other
characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of
the areas shown on the detailed soil maps are phases of soil
series. The name of a soil phase commonly indicates a
feature that affects use or management. For example, Aits
loam, 15 to 25 percent slopes, is one of several phases in the
Aits series.

Some map units are made up of two or more major
soils. These map units are called soil complexes, soil
associations, or undifferentiated groups.

A soil complex consists of two or more soils in such an
intricate pattern or in such small areas that they cannot be
shown separately on the soil maps. The pattern and
proportion of the soils are somewhat similar in all areas.
Aits-Rock outcrop complex, 0 to 40 percent slopes, is an
example.

Most map units include small scattered areas of soils other
than those for which the map unit is named. Some of these
included soils have properties that differ substantially from
those of the major soil or soils. Such differences could
significantly affect use and management of the soils in the
map unit. The included soils are identified in each map unit
description. Some

small areas of strongly contrasting soils are identified by a
special symbol on the soil maps.

This survey includes miscellaneous areas. Such areas have
little or no soil material and support little or no vegetation.
Rock outcrop is an example. Miscellaneous areas are
shown on the soil maps. Some that are too small to be
shown are identified by a special symbol on the soil maps.

Table 2 gives the acreage and proportionate extent of

each map unit. Other tables (see "Summary of tables") give
properties of the soils and the limitations, capabilities, and
potentials for many uses. The Glossary defines many of the
terms used in describing the soils.

1-Ahren loam, 2 to 20 percent slopes. This very deep,
well drained soil is on toe slopes of foothills. It formed in
calcareous glacial till mainly derived from shaly rock and
limestone and is mantled with volcanic ash and loess. The
aspect is mainly to the north and east at lower elevations
and to the south and west at higher elevations. Slopes are
complex. The native vegetation is conifers, shrubs, forbs,
and grasses. Elevation is 1,800 to 3,800 feet. The average
annual precipitation is about 27 inches, and the average
annual air temperature is about 44° F. The frost-free season
is 90 to 110 days.

Typically, the surface of this soil is covered with an
organic mat about 1 1/2 inches thick. The subsoil is
yellowish brown loam about 12 inches thick. The substratum
is calcareous, light brownish gray gravelly loam and gravelly
silty clay loam to a depth of 60 inches or more. In places is
a similar soil that is noncalcareous.

Included with this soil in mapping are small areas of-

e Ahren loam-on steeper slopes

e Belzar silt loam, 5 to 25 percent slopes-on
convex slopes

e Aits loam, 15 to 25 percent slopes, Waits loam, 0
to 15 percent slopes, and Waits loam, 15 to 25
percent slopes-on concave toe slopes and foot
slopes

e poorly drained soils in drainageways and soils
adjacent to seeps and springs

e Rock outcrop

The included areas make up about 25 percent of the
total acreage.

The permeability of this Ahren soil is moderately slow, and
the available water capacity is very high. The effective
rooting depth is 60 inches or more. Runoff is medium, and
the hazard of water erosion is moderate.



This soil is used mainly for grazeable woodland. A few
areas are cleared and used for nonirrigated crops.

This soil is suited to the production of Douglas-fir. It is
also suited to western larch, ponderosa pine western
redcedar, grand fir, lodgepole pine, western hemlock,
western white pine, and Englemann spruce.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 100 on the Ahren soil. The basal area is about
69 percent of normal, even-aged, unmanaged stands. Thus,
the mean annual increment at 80 years of age of trees 6.6
inches in diameter at breast height (dbh) and larger is 61
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 70 cubic feet per acre per year.

Using standard equipment with wheels or tracks on this
soil causes rutting and compaction when the soil is moist
and displacement of the surface layer when the soil is dry.
Using low pressure ground equipment reduces soil damage
and helps to maintain productivity. Puddling can occur when
the soil is wet, and unsurfaced roads and skid trails become
sticky, slick, and almost impassable. In winter, snowpack
hinders the use of equipment and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Skid trails, firebreaks, and other surface disturbances
are subject to rifling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.

The reforestation of cutover areas by Douglas-fir,
western larch, grand fir, lodgepole pine, and western white
pine takes place naturally where seed trees are present. If
openings are made in the canopy, invading brush species
that are not controlled will delay establishment of
regeneration. Areas also can be reforested by the planting
of Douglas-fir, western larch, or western white pine
seedlings.

This soil is suited to grazing and browsing. In most
areas, the native understory vegetation is mainly
pinegrass, common snowberry, dwarf huckleberry;
ninebark, and creambush oceanspray.

Overgrazing causes desirable plants, such as pinegrass
and ninebark, to decrease and less desirable plants to
increase. Adapted grasses and legumes can be seeded in
overgrazed or recently disturbed areas to reduce erosion and
provide desirable forage.

This soil is well suited to the production of nonirrigated
wheat, barley, alfalfa, and grass. The main limitation is the
hazard of water erosion. Minimum tillage, early fall seeding,
and cross slope chiseling help to control sheet and rill
erosion. Leaving sufficient amounts of crop residue on the
surface and incorporating minimum amounts into the surface
layer help to maintain good tilth, control erosion, and
conserve moisture. Grassed waterways help to control
erosion from concentrated flow in the major draws and
waterways. A suitable crop rotation is annual grain for 2 to 3
years followed by alfalfa and grass for 4 to 8 years.

This soil is suited to homesite development. The main
limitations are steepness of slope and the shrink-swell
potential. Special design of buildings is needed to overcome
the limitation imposed by slope. If buildings are constructed
on this soil, the proper design of foundations and footings
and diverting runoff away from the buildings help to prevent
the structural damage caused by shrinking and swelling.
The main limitation for septic tank absorption fields is
moderately slow permeability. Using sandy backfill for the
trench and long absorption lines help to compensate for this
restriction.

This soil is in capability subclass llle, nonirrigated.

2-Ahren loam, 20 to 40 percent slopes. This very
deep, well drained soil is on foot slopes of foothills. It formed
in calcareous glacial till mainly derived from shaly rock and
limestone and is mantled with volcanic ash and loess. The
aspect is mainly to the north and east at lower elevations
and to the south and west at higher elevations. Slopes are
complex. The native vegetation is conifers, shrubs, forbs, and
grasses. Elevation is 1,800 to 3,800 feet. The average annual
precipitation is about 27 inches, and the average annual air
temperature is about 44° F. The frost-free season is 90 to 110
days.

Typically, the surface of this soil is covered with a mat of
partially decomposed organic litter about 1 1/2 inches thick.
The subsoil is yellowish brown loam about 12 inches thick.
The substratum is calcareous, light brownish gray gravelly
loam and gravelly silty clay loam to a depth of 60 inches or
more. In places is a similar soil that is noncalcareous.

Included with this soil in mapping are small areas of-

e Ahren loam, 2 to 20 percent slopes-on concave
toe slopes

e Ahren loam, 40 to 60 percent slopes, and Waits
loam, 25 to 40 percent slopes-on concave foot
slopes

e Aits loam, 25 to 40 percent slopes, and Belzar silt
loam, 25 to 40 percent slopes-on convex foot
slopes

e poorly drained soils in drainageways and soils
adjacent to seeps and springs

e Rock outcrop

The included areas make up about 25 percent of the
total acreage.

The permeability of this Ahren soil is moderately slow,
and the available water capacity is very high. The effective
rooting depth is 60 inches or more. Runoff is medium, and
the hazard of water erosion is high.

This soil is used mainly for grazeable woodland.

This soil is suited to the production of Douglas-fir. It is also
suited to western larch, ponderosa pine, western redcedar,
grand fir, lodgepole pine, western hemlock, western white
pine, and Engelmann spruce.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 100 on the Ahren soil. The basal area is about
69 percent of normal, even-aged, unmanaged stands. Thus,
the mean annual increment at 80 years of



age of trees 6.6 inches in diameter at breast height (dbh) and
larger is 61 cubic feet per acre per year. The CMAI at 40
years of trees 0.6 inch and larger is 70 cubic feet per acre
per year.

Using standard equipment with wheels or tracks on this
soil causes rutting and compaction when the soil is moist
and displacement of the surface layer when the soil is dry.
Using low pressure ground equipment reduces soil damage
and helps to maintain productivity. Puddling can occur when
the soil is wet, and unsurfaced roads and skid trails become
sticky, slick, and almost impassable. In winter, snowpack
hinders the use of equipment and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this sail.
Seeding the spoil from excavations reduces rill and gully
erosion and sloughing. Yarding paths, skid trails, firebreaks,
and other surface disturbances are subject to rilling and
gullying. Roads are more costly to construct and maintain on
these steeper slopes.

The reforestation of cutover areas by Douglas-fir,
western larch, grand fir, lodgepole pine, and western white

pine takes place naturally where seed trees are present. If
openings are made in the canopy, invading brush species
that are not controlled will delay establishment of
regeneration. Areas also card be reforested by the planting
of Douglas-fir, western larch, or western white pine
seedlings.

This soil is suited to grazing and browsing. In most
areas, the understory vegetation is mainly pinegrass,
common snowberry, dwarf huckleberry, and creambush
oceanspray. Overgrazing causes desirable plants, such
as pinegrass and ninebark, to decrease and lass desirable
plants to increase. Adapted grasses and legumes can be
seeded in overgrazed or recently disturbed areas to reduce
erosion and provide desirable forage.

This soil is poorly suited to homesite development. The
main limitation is steepness of slope. Special design of
buildings is needed to overcome this limitation. The main
limitations for septic tank absorption fields are steepness of
slope and moderately slow permeability. Using sandy backfill
for the trench and long absorption lines help to compensate
for the restricted permeability.

This soil is in capability subclass Vle, nonirrigated.

3-Ahren loam, 40 to 65 percent slopes. This very
deep, well drained soil is on side slopes of foothills. It formed
in calcareous glacial till mainly derived from shaly rock and
limestone and is mantled with volcanic ash and loess. The
aspect is mainly to the north and east at lower elevations
and to the south and west at higher elevations. Slopes are
complex. The native vegetation is conifers, shrubs, forbs, and
grasses. Elevation is 1,800 to 3,800 feet. The average annual
precipitation is about 27 inches, and the average annual air
temperature is about 44° F. The frost-free season is 90 to
110 days.

Typically, the surface of this soil is covered with a mat of
partially decomposed organic litter about 1 1/2 inches

thick. The subsoil is yellowish brown loam about 12
inches thick. The substratum is calcareous, light

brownish gray gravelly loam and gravelly silty clay loam

to a depth of 60 inches or more. In places is a similar
soil that is noncalcareous.
Included with this soil in mapping are small areas of-
e Ahren loam, 20 to 40 percent slopes, and Aits
loam, 40 to 65 percent slopes-on foot slopes
e Belzar silt loam, 40 to 65 percent slopes-on
convex slopes
e Waits loam, 40 to 65 percent slopes-on concave
upper slopes
e poorly drained soils in drainageways and soils
adjacent to seeps and springs
e Rock outcrop on knobs and ridges

The included areas make up about 25 percent of the

total acreage.

The permeability of this Ahren soil is moderately slow, and
the available water capacity is very high. The effective
rooting depth is 60 inches or more. Runoff is very rapid, and
the hazard of water erosion is very high.

This soil is suited to the production of Douglas-fir. It is also
suited to ponderosa pine, western larch, western redcedar,
grand fir, lodgepole pine, western hemlock, western white
pine, and Engelmann spruce.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 100 on the Ahren soil. The basal area is about
69 percent of normal, even-aged, unmanaged stands. Thus,
the mean annual increment at 80 years of age of trees 6.6
inches in diameter at breast height (dbh) and larger is 61
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 70 cubic feet per acre per year.

The main limitation of this soil for the harvesting of timber
is steepness of slope. Using standard equipment with wheels
and tracks causes rutting and compaction when the soil is
moist and displacement of the surface layer when the soil is
dry. Cable yarding systems are safer to use, cause less soil
damage, and help to maintain productivity. Puddling can
occur when the soil is wet, and unsurfaced roads and skid
trails become sticky, slick, and almost impassable. In winter,
snowpack hinders the use of equipment and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Seeding the spoil from excavations reduces rill and
gully erosion and sloughing. Yarding paths, skid trails,
firebreaks, and other surface disturbances are subject to
rilling and gullying. Roads are more costly to construct and
maintain on these steeper slopes. Large cut and fill
operations remove the soil from productive use if roads are
located at mid slope.

The reforestation of cutover areas by Douglas-fir,
western larch, grand fir, lodgepole pine, and western
white pine takes place naturally where seed trees are
present. If openings are made in the canopy, invading
brush species that are not controlled will delay
establishment of regeneration. Areas also can be



reforested by the planting of Douglas-fir, western larch, or
western white pine seedlings.

In most areas of this soil, the understory vegetation is
mainly pinegrass, common snowberry, dwarf huckleberry,
and creambush oceanspray.

This soil is in capability subclass Vlle, nonirrigated.

4-Ahren-Rock outcrop complex, 40 to 65 percent
slopes. The soils in this complex are on side slopes of
foothills. The aspect is mainly to the north kind east at lower
elevations and to the south and west at higher elevations.
Slopes are complex. The native vegetation is conifers,
shrubs, forbs, and grasses. Elevation is 1,800 to 3,800 feet.
The average annual precipitation is about 27 inches, and the
average annual air temperature is about 44° F. The frost-free
season is 90 to 110 days. This complex is 60 percent Ahren
loam, 40 to 65 percent slopes, and 25 percent Rock
outcrop.

Included with this complex in mapping are small areas of-

e Ahren loam, 20 to 40 percent slopes, and Aits
loam, 25 to 40 percent slopes-on foot slopes

e Belzar silt loam, 40 to 65 percent slopes-on
convex slopes

¢ Waits loam, 40 to 65 percent slopes-on concave
upper side slopes

e very shallow, very stony soils near Rock outcrop and
on knobs and ridges

e poorly drained soils in drainageways and soils
adjacent to seeps and springs

The included areas make up about 15 percent of the
total acreage.

The Ahren soil is very deep and well drained. It formed in
calcareous glacial till weathered mainly from shaly rock and
limestone and is mantled with volcanic ash and loess.
Typically, the surface of this soil is covered with a mat of
partially decomposed organic litter about 1 1/2 inches thick.
The subsaoil is yellowish brown loam about 12 inches thick.
The substratum is calcareous, light brownish gray gravelly
loam and gravelly silty clay loam to a depth of 60 inches or
more. In places is a similar soil that is noncalcareous.

The permeability of this Ahren soil is moderately slow,
and the available water capacity is high. The effective
rooting depth is 60 inches or more. Runoff is very rapid,
and the hazard of water erosion is very high.

Rock outcrop consists of areas of exposed limestone or
calcareous shale. Most areas are steep to very steep.

The soils in this complex are suited to the production of
Douglas-fir. They are also suited to ponderosa pine,
western larch, western redcedar, grand fir, lodgepole pine,
western hemlock, western white pine, and Englemann
spruce.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 100 on the Ahren soil. The basal area is about
52 percent of normal, even-aged, unmanaged stands. Thus,
the mean annual increment at 80 years of age of trees 6.6
inches in diameter at breast height (dbh)

and larger is 46 cubic feet per acre per year. The CMAI at
40 years of trees 0.6 inch dbh and larger is 53 cubic feet
per acre per year.

The main limitation of these soils for the harvesting of
timber is steepness of slope. Using standard equipment with
wheels or tracks causes rutting and compaction when the
soils are moist and displacement of the surface layer when
the soils are dry. Cable yarding systems are safer to use,
cause less soil damage, and help to maintain productivity.
Rock outcrop can cause breakage of timber and hinder
yarding operations. Puddling can occur when the soils are
wet, and unsurfaced roads and skid trails become sticky,
slick, and almost impassable. In winter, snowpack hinders
the use of equipment and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on these
soils. Yarding paths, skid trails, firebreaks, and other surface
disturbances are subiject to rilling and gullying. Seeding the
spoil from excavations reduces rill and gully erosion and
sloughing. Roads are more costly to construct and maintain
on these steeper slopes. Large cut and fill operations
remove the soil from productive use if roads are located at
mid slope. Soil compaction is increased in areas where
yarding paths and skid trails are forced to converge to avoid
large outcrops of rock.

The reforestation of cutover areas by Douglas-fir,
western larch, grand fir, lodgepole pine, and western white
pine takes place naturally where seed trees are present.
Rock outcrop limits the even distribution of reforestation. If
openings are made in the canopy, invading brush species
that are not controlled will delay establishment of
regeneration. Areas also can be reforested by the planting
of Douglas-fir, western larch, or western white pine
seedlings.

In most areas of these soils, the understory vegetation is
mainly pinegrass, common snowberry, dwarf huckleberry, and
creambush oceanspray.

The soils in this complex are in capability subclass
VIllIs, nonirrigated.

5-Aits loam, 0 to 15 percent slopes. This very deep,
well drained soil is on toe slopes of foothills. It formed in
glacial till and is mantled with volcanic ash and loess. The
aspect is mainly to the north and east at lower elevations
and to the south and west at higher elevations. Slopes are
complex. The native vegetation is conifers, shrubs, forbs, and
grasses. Elevation is 2,000 to 5,000 feet. The average annual
precipitation is about 25 inches, and the average annual air
temperature is about 43° F. The frost-free season is 90 to
110 days.

Typically, the surface of this soil is covered with a mat of
partially decomposed organic litter about 1 inch thick. The
surface layer is brown loam about 2 inches thick. The subsoil
is brown loam about 10 inches thick. The upper part of the
substratum is light gray and grayish brown gravelly loam
about 33 inches thick. The lower part is pale olive very
gravelly clay loam to a depth of 60



inches or more. In places is a similar soil that has a dark
surface layer.
Included with this soil in mapping are small areas of-
e Aits loam, 15 to 25 percent slopes, Inkier silt loam,
0 to 20 percent slopes, Smackout loam, 0 to 5
percent slopes, Smackout loam, 5 to 20 percent
slopes, and Newbell silt loam, 0 to 25 percent
slopes-on similar landscape positions
e Hartill silt loam, 0 to 15 percent slope ;-on convex
slopes
esoils on outwash and lakebed terrace remnants
on the lower parts of foot slopes
epoorly drained soils in drainageways aid soils
adjacent to seeps and springs
eRock outcrop

The included areas make up about 20 percent of the

total acreage.

The permeability of this Aits soil is moderately slow,

and the available water capacity is very high. The
effective rooting depth is 60 inches or more. Runoff is
slow, and the hazard of water erosion is slight

This soil is used for grazeable woodland. A few areas

have been cleared and are used for nonirrigated crops.

This soil is suited to the production of Douglas-fir. It is
also suited to western larch and lodgepole pine.

Based on a 100-year site curve, the mean sure index for
Douglas-fir is 103 on the Aits soil. The basal area is about 70
percent of normal, even-aged, unmanaged stands. Thus, the
mean annual increment at 80 years of age of trees 6.6 inches
in diameter at breast height (dbh) and larger is 65 cubic feet
per acre per year. The CMAI at 40 years of trees 0.6 inch
dbh and larger is 76 cubic feet per acre per year.

Using standard equipment with wheels or tracks on this
soil causes rutting and compaction when the soil is moist
and displacement of the surface layer when the soil is dry.
Puddling can occur when the soil is wet. Using low pressure
ground equipment reduces soil damage and helps to
maintain productivity. In winter, snowpack hinders the use of
equipment and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Skid trails, firebreaks, and other surface disturbances
are subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.

The reforestation of cutover areas of Douglas-fir, western
larch, and lodgepole pine takes place naturally where seed
trees are present. If openings are made in the canopy,
invading brush species that are not controlled will delay
establishment of regeneration. Areas also can be reforested
by the planting of Douglas-fir, western larch, or lodgepole pine
seedlings.

This soil is suited to grazing or browsing. In most
areas, the native understory vegetation is mainly
pinegrass, spirea, common snowberry, ninebark, and
Saskatoon serviceberry. Overgrazing causes desirable

plants, such as pinegrass and ninebark, to decrease and
less desirable plants to increase. Adapted grasses and
legumes can be seeded in overgrazed or recently disturbed
areas to reduce erosion and provide desirable forage.

The main limitations of this soil for the production of
nonirrigated wheat, barley, oats, alfalfa, and grass are slope
and the hazard of erosion. Minimum tillage, early fall
seeding, and cross slope chiseling help to control sheet and
rill erosion. Leaving sufficient amounts of crop residue on
the surface and incorporating minimum amounts into the
surface layer help to maintain good tilth, control erosion,
and conserve moisture. Grassed waterways help to control
erosion from concentrated flow in the major draws and
waterways. A suitable crop rotation on this soil is annual
grain for 2 to 3 years followed by alfalfa and grass for 4 to 8
years.

This soil is suited to homesite development. The main
limitation for septic tank absorption fields is moderately slow
permeability. Using sandy backfill for the trench and long
absorption lines help to compensate for this restriction.

This soil is in capability subclass llle, nonirrigated.

6-Aits loam, 15 to 25 percent slopes. This very deep,
well drained soil is on toe slopes of foothills. It formed in
glacial till and is mantled with volcanic ash and loess. The
aspect is mainly to the north and east at lower elevations
and to the south and west at higher elevations. Slopes are
complex. The native vegetation is conifers, shrubs, forbs,
and grasses. Elevation is 2,000 to 5,000 feet. The average
annual precipitation is about 25 inches, and average annual
air temperature is about 43° F. The frost-free season is 90 to
110 days.

Typically, the surface of this soil is covered with a mat of
partially decomposed organic litter about 1 inch thick. The
surface layer is brown loam about 2 inches thick. The subsoil
is brown loam about 10 inches thick. The upper part of the
substratum is light gray and grayish brown gravelly loam
about 33 inches thick. The lower part is pale olive very
gravelly clay loam to a depth of 60 inches or more. In places
is a similar soil that has a dark surface layer.

Included with this soil in mapping are small areas of-

e Inkler silt loam, 0 to 20 percent slopes, Smackout
loam, 5 to 20 percent slopes, and Newbell silt
loam, 0 to 25 percent slopes-on similar
landscape positions

e Aits loam, 0 to 15 percent slopes, Aits loam, 25 to
40 percent slopes, and Hartill silt loam, 15 to 25
percent slopes-on convex slopes

e soils on outwash and lakebed terrace remnants
on the lower parts of toe slopes

e poorly drained soils in drainageways and soils
adjacent to seeps and springs

¢ Rock outcrop

The included areas make up about 20 percent of the
total acreage.



The permeability of this Aits soil is moderately slow,
and the available water capacity is very high. The
effective rooting depth is 60 inches or more. Runoff is
medium, and the hazard of water erosion is moderate.

Most areas of this soil are used for grazeable woodland.
A few areas have been cleared and are used for nonirrigated
crops.

This soil is suited to the production of Douglas-fir. It is also

suited to western larch and lodgepole pine.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 103 on the Aits soil. The basal area is about 70
percent of normal, even-aged, unmanaged stands. Thus, the
mean annual increment at 80 years of age of trees 6.6 inches
in diameter at breast height (dbh) and larger is 65 cubic feet
per acre per year The CMAI at 40 years of trees 0.6 inch dbh
and larger is 76 cubic feet per acre per year.

Using standard equipment with wheels or tracks on this
soil causes rutting and compaction when the soil is moist
and displacement of the surface layer when the soil is dry.
Puddling can occur when the soil is wet. Using low pressure
ground equipment reduces soil damage and helps to
maintain productivity. In winter, snowpack hinders the use
of equipment and limits access.

The proper design of road drainage system; and care in
the placement of culverts help to control erosion on this soil.
Skid trails, firebreaks, and other surface disturbances are
subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.

The reforestation of cutover areas by Douglas-fir,
western larch, and lodgepole pine takes place naturally
where seed trees are present. If openings are made in the
canopy, invading brush species that are nod, controlled will
delay establishment of regeneration. Areas also can be
reforested by the planting of Douglas-fir, western larch, or
lodgepole pine seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly pinegrass, spirea,
common snowberry, and Saskatoon serviceberry.
Overgrazing causes desirable plants, such as pinegrass and
ninebark, to decrease and less desirable plants to
increase. Adapted grasses acid legumes can be seeded
in overgrazed or recently disturbed areas to reduce erosion
and provide desirable forage.

The main limitations of this soil for the production of
nonirrigated wheat, barley, oats, alfalfa, and grass are
slope and the hazard of erosion. Minimum tillage, early fall
seeding, and cross slope chiseling help to control sheet and
rill erosion. Leaving sufficient amounts of crop residue on the
surface and incorporating minimum amounts into the surface
layer help to maintain good tilth and control erosion. Grassed
waterways help to control erosion from concentrated flow in
the major draws and waterways. A suitable crop rotation on
this soil is annual grain for 2 years followed by alfalfa and
grass for 4 to 8 years.

This soil is poorly suited to homesite development. The
main limitation is steepness of slope. Special design of
buildings is needed to overcome this limitation. The main
limitations for septic tank absorption fields are steepness of
slope and moderately slow permeability. Using sandy
backfill for the trench and long absorption lines help to
compensate for the restricted permeability.

This soil is in capability subclass Ve, nonirrigated.

7-Aits loam, 25 to 40 percent slopes. This verydeep,
well drained soil is on foot slopes of foothills. It formed in
glacial till and is mantled with volcanic ashand loess. The
aspect is mainly to the north and east at lower elevations
and to the south and west at higher elevations. Slopes are
complex. The native vegetation is conifers, shrubs, forbs,
and grasses. Elevation is 2,000 to 5,000 feet. The average
annual precipitation is about 25 inches, and the average
annual air temperature is about 43° F. The frost-free season
is 90 to 110 days.

Typically, the surface of this soil is covered with a mat of
partially decomposed organic litter about 1 inch thick. The
surface layer is brown loam about 2 inches thick. The subsoil
is brown loam about 10 inches thick. The upper part of the
substratum is light gray and grayish brown gravelly loam
about 33 inches thick. The lower part is pale olive very
gravelly clay loam to a depth of 60 inches or more. In places
is a similar soil that has a dark surface layer.

Included with this soil in mapping are small areas of-

o Inkler gravelly silt loam, 20 to 40 percent slopes,
Smackout loam, 20 to 40 percent slopes, and
Newbell silt loam, 25to 40 percent slopes-on
similar landscape positions

e Aits loam, 15 to 25 percent slopes, Aits loam, 40
to 65 percent slopes, and Hartill silt loam, 25 to
40 percent slopes-on convex slopes

e soils on outwash and lakebed terrace remnants
on the lower parts of side slopes

e Rock outcrop

The included areas make up about 20 percent of the
total acreage.

The permeability of this Aits soil is moderately slow, and
the available water capacity is very high. The effective
rooting depth is 60 inches or more. Runoff is rapid, and
the hazard of water erosion is high.

Most areas of this soil are used for grazeable
woodland.

This soil is suited to the production of Douglas-fir. It is
also suited to western larch and lodgepole pine.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 103 on the Aits soil. The basal area is about
70 percent of normal, even-aged, unmanaged stands. Thus,
the mean annual increment at 80 years of age of trees 6.6
inches in diameter at breast height (dbh) and larger is 65
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 76 cubic feet per acre per year.

Using standard equipment with wheels or tracks
causes rutting and compaction when the soil is moist



and displacement of the surface layer when the soil is dry.
Puddling can occur when the soil is wet. Using low
pressure ground equipment reduces soil damage and helps
to maintain productivity. In winter, snowpack hinders the
use of equipment and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Skid trails, firebreaks, and other surface disturbances
are subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.
Roads are more costly to construct and maintain on these
steeper slopes.

The reforestation of cutover areas by Douglas-fir, western
larch, and lodgepole pine takes place naturally where seed
trees are present. If openings are made in the canopy,
invading brush species that are not controlled will delay
establishment of regeneration. Areas also can be reforested
by the planting of Douglas-fir, western larch, or lodgepole
pine seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly pinegrass, spirea,
common snowberry, and Saskatoon serviceberry. Thinning,
logging, or fire reduces the density of the canopy and allows
for increased growth of the understory vegetation.
Overgrazing causes desirable plants, such as pinegrass and
ninebark, to decrease and less desirable plants to increase.
Adapted grasses and legumes can be seeded in overgrazed
or recently disturbed areas to reduce erosion and provide
desirable forage.

This soil is poorly suited to homesite development. The
main limitation is steepness of slope. Special design of
buildings is needed to overcome this limitation. The main
limitations for septic tank absorption fields are steepness of
slope and moderately slow permeability. Using sandy
backfill for the trench and long absorption lines help to
compensate for restricted permeability.

This soil is in capability subclass Vle, nonirrigated.

8-Aits loam, 40 to 65 percent slopes. This very deep,
well drained soil is on side slopes of foothills. It formed in
glacial till and is mantled with volcanic ash and loess. The
aspect is mainly to the north and east at lower elevations
and to the south and west at higher elevations. Slopes are
complex. The native vegetation is conifers, shrubs, forbs,
and grasses. Elevation is 2,000 to 5,000 feet. The average
annual precipitation is about 25 inches, and the average
annual air temperature is about 43° F. The frost-free season
is 90 to 110 days.

Typically, the surface of this soil is covered with a mat of
partially decomposed organic litter about 1 inch thick. The
surface layer is brown loam about 2 inches thick. The
subsoil is brown loam about 10 inches thick. The upper part
of substratum is light gray and grayish brown gravelly loam
about 33 inches thick. The lower part is pale olive very
gravelly clay loam to a depth of 60 inches or more. In places
is a similar soil that has a dark surface layer.

Included with this soil in mapping are small areas of-
¢ Inkler gravelly silt loam, 40 to 65 percent slopes,
Smackout loam, 40 to 65 percent slopes, and
Newbell silt loam, 40 to 65 percent slopes-on

similar landscape positions
e Aits loam, 25 to 40 percent slopes, and Hartill silt
loam, 40 to 65 percent slopes-on convex slopes

e Rock outcrop on ridges and knobs

The included areas make up about 20 percent of the
total acreage.

The permeability of this Aits soil is moderately slow, and
the available water capacity is very high. The effective
rooting depth is 60 inches or more. Runoff is very rapid, and
the hazard of water erosion is very high.

Most areas of this soil are used for grazeable
woodland.

This soil is suited to the production of Douglas-fir. It is

also suited to western larch and lodgepole pine.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 103 on the Aits soil. The basal area is about 70
percent of normal, even-aged, unmanaged stands. Thus, the
mean annual increment at 80 years of age of trees 6.6 inches
in diameter at breast height (dbh) and larger is 65 cubic feet
per acre per year. The CMAI at 40 years of trees 0.6 inch
dbh and larger is 76 cubic feet per acre per year.

The main limitation of this soil for the harvesting of timber
is steepness of slope. Using standard equipment with
wheels or tracks causes rutting and compaction when the
soil is moist and displacement of the surface layer when
the soil is dry. Puddling can occur when the soil is wet.
Cable yarding systems are safer to use, cause less soil
damage, and help to maintain productivity. In winter,
snowpack hinders the use of equipment and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this soil.
Yarding paths, skid trails, firebreaks, and other surface
disturbances are subject to rilling and gullying. Seeding the
spoil from excavations reduces rill and gully erosion and
sloughing. Roads are more costly to construct and maintain
on these steeper slopes. Large cut and fill operations
remove the soil from productive use if roads are located at
mid slope.

The reforestation of cutover areas by Douglas-fir, western
larch (fig. 1), and lodgepole pine takes place naturally where
seed trees are present. If openings are made in the canopy,
invading brush species that are not controlled will delay
establishment of regeneration. Areas also can be reforested
by the planting of Douglas-fir, western larch, or lodgepole
pine seedlings.

This soil is suited to grazing and browsing. In most
areas, the native understory vegetation is mainly pinegrass,
spirea, common snowberry, and Saskatoon' serviceberry.
Thinning, logging, or fire reduces the density of the canopy
cover and allows for increased growth of the understory
vegetation. Overgrazing causes desirable plants, such as
pinegrass and ninebark, to decrease and less desirable
plants to increase. The
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Figure 1.-Aits loam, 40 to 65 percent slopes, on the timbered slopes supports stands of western larch that followed fire. Eloika silt loam, 0
to 15 percent slopes, is in the foreground.

slopes of foothills. It formed in glacial till and is mantled
with volcanic ash and loess. The aspect is mainly to the
north and east at lower elevations and to the south and
west at higher elevations. Slopes are complex. The native
vegetation is conifers, shrubs, forbs, and grasses. Elevation
is 2,000 to 5,000 feet. The average annual precipitation is
about 25 inches, and the average annual air temperature is
about 43° F. The frost-free season is 90 to 110 days.

location of salt licks, stockwatering facilities, and roads or
trails should be carefully considered because steepness of
slope may limit access by livestock. Adapted grasses and
legumes can be seeded in overgrazed or recently disturbed
areas to reduce erosion and provide desirable forage.

This soil is in capability subclass Vlle, nonirrigated.

9-Aits stony loam, 0 to 40 percent slopes. This
very deep, well drained soil is on toe slopes and foot



Typically, the surface of this soil is covered with a mat of
partially decomposed organic litter about 1 inch thick. The
surface layer is brown stony loam about 2 inches thick. The
subsoil is brown stony loam about 10 inches thick. The upper
part of the substratum is light gray and grayish brown
gravelly loam to a depth of about 33 inches. The lower part
is pale olive very gravelly clay loam to a depth of 60 inches
or more. In places is a similar soil that has a dark surface
layer.

Included with this soil in mapping are small areas of-

o Inkler gravelly silt loam, 20 to 40 percent slopes,
Smackout loam, 30 to 40 percent slopes, and
Newbell stony silt loam, 0 to 40 percent slopes
on similar landscape positions

e Aits loam, 25 to 40 percent slopes, Hartill silt
loam, 15 to 25 percent slopes, and Hartill silt
loam, 25 to 40 percent slopes-on convex slopes

¢ Bonner silt loam and Martella silt loam on
outwash and lakebed terrace remnants-on the

lower parts of side slopes and foot slopes

¢ poorly drained soils in drainageways and soils
adjacent to seeps and springs

e Rock outcrop

The included areas make up about 20 percent of the
total acreage.

The permeability of this Aits soil is moderately slow,
and the available water capacity is very high. The
effective rooting depth is 60 inches or more. Runoff is
rapid, and the hazard of water erosion is high.

Most areas of this soil are used for grazeable
woodland.

This soil is suited to the production of Douglas-fir. It is
also suited to western larch and lodgepole pine.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 103 on the Aits soil. The basal area is about 70
percent of normal, even-aged, unmanaged stands. Thus, the
mean annual increment at 80 years of age of trees 6.6 inches
in diameter at breast height (dbh) and larger is 65 cubic feet
per acre per year. The CMAI at 40 years of trees 0.6 inch
dbh and larger is 76 cubic feet per acre per year.

In winter, snowpack hinders the use of equipment on this
soil and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion. Skid trails,
firebreaks, and other surface disturbances are subject to
rilling and gullying. Seeding the spoil from excavations
reduces rill and gully erosion and sloughing. Roads are more
costly to construct and maintain on soils that have slopes of
about 25 to 40 percent.

The reforestation of cutover areas by Douglas-fir, western
larch, and lodgepole pine takes place naturally where seed trees
are present. If openings are made in the canopy, invading
brush species that are not controlled will delay establishment
of regeneration. Areas also can be reforested by the planting
of Douglas-fir, western larch, or lodgepole pine seedlings.

This soil is suited to grazing and browsing. In most
areas, the native understory vegetation is mainly

pinegrass, spirea, common snowberry, and ninebark.
Thinning, logging, or fire reduces the density of the canopy
and allows for increased growth of the understory
vegetation. Overgrazing causes desirable plants, such as
pinegrass and ninebark, to decrease and less desirable
plants to increase. Adapted grasses and legumes can be
seeded in overgrazed or recently disturbed areas to reduce
erosion and provide desirable forage.

This soil is poorly suited to homesite development. The
main limitation is steepness of slope. Special design of
buildings is needed to overcome this limitation. The main
limitations for septic tank absorption fields are steepness of
slope and moderately slow permeability. Using sandy
backfill for the trench and long absorption lines help to
compensate for the restricted permeability.

This soil is in capability subclass Vle, nonirrigated.

10-Aits stony loam, 40 to 65 percent slopes. This
very deep, well drained soil is on side slopes of foothills. It
formed in glacial till and is mantled with volcanic ash and
loess. The aspect is mainly to the north and east at lower
elevations and to the south and west at higher elevations.
Slopes are complex. The native vegetation is conifers,
shrubs, forbs, and grasses. Elevation is 2,000 to 5,000 feet.
The average annual precipitation is about 25 inches, and the
average annual air temperature is about 43° F. The frost-free
season is 90 to 110 days.

Typically, the surface of this soil is covered with a mat of
partially decomposed organic litter about 1 inch thick. The
surface layer is brown stony loam about 2 inches thick. The
subsoil is brown stony loam about 10 inches thick. The
upper part of the substratum is light gray and grayish brown
gravelly loam about 33 inches thick. The lower part is pale
olive very gravelly clay loam to a depth of 60 inches or
more. In places is a similar soil that has a dark surface layer.

Included with this soil in mapping are small areas of-

o Inkler gravelly silt loam, 40 to 65 percent slopes,
Smackout loam, 40 to 65 percent slopes, and
Newbell stony silt loam, 40 to 65 percent
slopes-on similar landscape positions
e Aits loam, 40 to 65 percent slopes, and Hatrtill silt
loam, 40 to 65 percent slopes-on convex slopes
e Rock outcrop

The included areas make up about 20 percent of the
total acreage.

The permeability of this Aits soil is moderately slow, and
the available water capacity is very high. The effective
rooting depth is 60 inches or more. Runoff is very rapid,
and the hazard of water erosion is very high.

Most areas of this soil are used for grazeable
woodland.

This soil is suited to the production of Douglas-fir. It is
also suited to western larch and lodgepole pine.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 103 on the Aits soil. The basal area is about
70 percent of normal, even-aged, unmanaged



stands. Thus, the mean annual increment at 80 years of age
of trees 6.6 inches in diameter at breast height (dbh) and
larger is 65 cubic feet per acre per year. The CMAI at 40
years of trees 0.6 inch dbh and larger is 76 cubic feet per
acre per year.

The main limitation of this soil for the harvesting of timber
is steepness of slope. The steep slopes restrict the use of
equipment with wheels or tracks in skidding operations.
Cable yarding systems generally are safer to use and cause
less displacement of the soil. In winter, snowpack hinders
the use of equipment and limits access.

The proper design of road drainage systems and care in

the placement of culverts help to control erosion on this soil.

Yarding paths, skid trails, firebreaks, and other surface
disturbances are subject to rilling arid gullying. Seeding the
spoil from excavations reduces rill and gully erosion and
sloughing. Roads are more costly to construct and maintain
on steep slopes. Large cut and fill operations remove the
soil from productive use if roads are located at mid slope.

The reforestation of cutover areas by Douglas-fir, western
larch, and lodgepole pine takes place naturally where seed
trees are present. If openings are made in the canopy,
invading brush species that are not controlled will delay
establishment of regeneration. Areas also can be reforested
by the planting of Douglas-fir, western larch, or lodgepole
pine seedlings.

This soil is suited to grazing and browsing. In most
areas, the native understory vegetation is mainly
pinegrass, spirea, common snowberry, and ninebark.

Overgrazing causes the desirable plants, such as
pinegrass and ninebark, to decrease and the less desirable
plants to increase. The location of salt licks, stockwatering
facilities, and roads and trails should be carefully considered
because steepness of slope may limit access by livestock.
Adapted grasses and legumes can be seeded in overgrazed
or recently disturbed areas to reduce erosion and provide
desirable forage.

This soil is in capability subclass Vlle, nonirrigated.

11-Aits-Rock outcrop complex, 0 to 40 percent slopes.
The soils in this complex are on toe slopes and foot slopes
of foothills. The aspect is mainly to the north and east at
lower elevations and to the south and west at higher
elevations. Slopes are complex. The native vegetation is
conifers, shrubs, forbs, and grasses. Elevation is 2,000 to
5,000 feet. The average annual precipitation is about 25
inches, and the average annual air temperature is about 43°
F. The frost-free season is 90 to 110 days. This complex is
about 70 percent Aits stony loam, 0 to 40 percent slopes,
and about 20 percent Rock outcrop.
Included with this complex in mapping are small areas of-
e Newbell silt loam, 25 to 40 percent slopes, Hartill silt
loam, 25 to 40 percent slopes, Inkler gravelly silt
loam, 20 to 40 percent slopes, arid Smackout

loam, 20 to 40 percent slopes-on similar

landscape positions

e Bonner silt loam and Martella silt loam on
outwash and lakebed terrace remnants-on the
lower parts of side slopes and foot slopes

¢ very shallow and very stony soils

¢ poorly drained soils in drainageways and soils
adjacent to seeps and springs

The included areas make up about 10 percent of the
total acreage.

The Aits soil is deep and well drained. It formed in glacial
till and is mantled with volcanic ash and loess. Typically, the
surface of this soil is covered with a mat of partially
decomposed organic litter about 1 inch thick. The surface
layer is brown stony loam about 2 inches thick. The subsaoil
is brown stony loam about 10 inches thick. The upper part
of the substratum is light gray and grayish brown gravelly
loam about 33 inches thick. The lower part is pale olive very
gravelly clay loam to a depth of 60 inches or more.

The permeability of this Aits soil is moderately slow,
and the available water capacity is very high. The
effective rooting depth is 60 inches or more. Runoff is
rapid, and the hazard of water erosion is high.

Rock outcrop consists of areas of exposed granite or
quartzite. Most areas are moderately steep.

The sails in this complex are used for grazeable
woodland.

These soils are suited to the production of Douglas-fir.
They are also suited to western larch and lodgepole pine.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 103 on the Aits soil. The basal area is about
57 percent of normal, even-aged, unmanaged stands. Thus,
the mean annual increment at 80 years of age of trees 6.6
inches in diameter at breast height (dbh) and larger is 53
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 62 cubic feet per acre per year.

In winter, snowpack hinders the use of equipment on
these soils and limits access. Rock outcrop can cause
breakage of timber and hinder yarding operations.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion. Skid trails,
firebreaks, and other surface disturbances are subject to
rilling and gullying. Seeding the spoil from excavations
reduces rill and gully erosion and sloughing. Roads are
more costly to construct and maintain on the soils that have
slopes of about 25 to 40 percent. Soil compaction is
increased in areas where yarding paths and skid trails are
forced to converge to avoid large outcrops of rock.

The reforestation of cutover areas by Douglas-fir, western
larch, and lodgepole pine takes place naturally where seed
trees are present. Rock outcrop limits the even distribution
of reforestation. If openings are made in the canopy,
invading brush species that are not controlled will delay
establishment of regeneration. Areas



also can be reforested by the planting of Douglas-fir,
western larch, or lodgepole pine seedlings.

These soils are suited to grazing and browsing. In most
areas, the native understory vegetation is mainly pinegrass,
spirea, common snowberry, and ninebark. Overgrazing
causes desirable plants, such as pinegrass and ninebark, to
decrease and less desirable plants to increase. Adapted
grasses and legumes can be seeded in overgrazed or
recently disturbed areas to reduce erosion and provide
desirable forage.

These soils are poorly suited to homesite development.
The main limitations are steepness of slope and Rock
outcrop. Special design of buildings is needed to overcome
the limitation imposed by slope. The main limitations for
septic tank absorption fields are steepness of slope and
moderately slow permeability. Using sandy backfill for the
trench and long absorption lines help to compensate for the
restricted permeability.

The soils in this complex are in capability subclass Vs,
nonirrigated.

12-Aits-Rock outcrop complex, 40 to 65 percent
slopes. The soils in this complex are on side slopes of
foothills. The aspect is mainly to the north and east at lower
elevations and to the south and west at higher elevations.
Slopes are complex. The native vegetation is conifers,
shrubs, forbs, and grasses. Elevation is 2,000 to 5,000 feet.
The average annual precipitation is about 25 inches, and
the average annual air temperature is about 43° F. The
frost-free season is 90 to 110 days. This unit is about 70
percent Aits stony loam, 40 to 65 percent slopes, and about
20 percent Rock outcrop.
Included with this complex in mapping are small areas of-
e Newbell silt loam, 40 to 65 percent slopes, Aits loam,
40 to 65 percent slopes, Inkler gravelly silt loam, 40
to 65 percent slopes, and Smackout loam, 40 to 65
percent slopes-on similar landscape positions
e Hartill silt loam, 40 to 65 percent slopes-on convex
slopes
¢ very shallow and very stony soils on ridges and
knobs
¢ poorly drained soils in drainageways and soils
adjacent to seeps and springs

The included areas make up about 10 percent of the
total acreage.

The Aits soil is deep and well drained. It formed in glacial
till and is mantled with volcanic ash and loess. Typically, the
surface of this soil is covered with a mat of partially
decomposed organic litter about 1 inch thick. The surface
layer is brown stony loam about 2 inches thick. The subsoil
is brown stony loam about 10 inches thick. The upper part of
the substratum is light gray and grayish brown gravelly loam
about 33 inches thick. The lower part is pale olive very
gravelly clay loam to a depth of 60 inches or more.

The permeability of this Aits soil is moderately slow,
and the available water capacity is very high. The

effective rooting depth is 60 inches or more. Runoff is very
rapid, and the hazard of water erosion is very high.

Rock outcrop consists of areas of exposed granite and
quartzite. Most slopes are steep or very steep.

The soils in this complex are used for grazeable

woodland.

These soils are suited to the production of Douglas-fir.

They are also suited to western larch and lodgepole pine.
Based on a 100-year site curve, the mean site index for
Douglas-fir is 103 on the Aits soil. The basal area is about
57 percent of normal, even-aged, unmanaged stands. Thus,
the mean annual increment at 80 years of age of trees 6.6

inches in diameter at breast height (dbh) and larger is 53
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 62 cubic feet per acre per year.

The main limitation of these soils for the harvesting of
timber is steepness of slope and Rock outcrop. In skidding
operations, the steep slopes restrict the use of equipment
with wheels or tracks. Cable yarding systems generally are
safer to use and cause less displacement of the soil. Rock
outcrop and stones on the surface cause the breakage of
timber and hinder yarding operations. Unsurfaced roads and
skid trails become sticky, slick, and almost impassable when
the soil is wet. In winter, snowpack hinders the use of
equipment and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on these
soils. Yarding paths, skid trails, firebreaks, and other surface
disturbances are subject to rilling and gullying. Seeding the
spoil from excavations reduces rill and gully erosion and
sloughing. Roads are more costly to construct and maintain
on the steeper slopes. Soil compaction is increased in areas
where yarding paths and skid trails are forced to converge
to avoid large outcrops of rock. Large cut and fill slopes
remove the soil from productive use if roads are located at
mid slope.

The reforestation of cutover areas by Douglas-fir, western
larch, and lodgepole pine takes place naturally where seed
trees are present. Rock outcrop limits the even distribution of
reforestation. If openings are made in the canopy, invading
brush species that are not controlled will delay the
establishment of regeneration. Areas also can be reforested
by the planting of Douglas-fir, western larch, or lodgepole
pine seedlings.

These soils are suited to grazing and browsing. In most
areas, the native understory vegetation is mainly pinegrass,
spirea, common snowberry, and ninebark. Overgrazing
causes desirable plants, such as pinegrass and ninebark, to
decrease and less desirable plants to increase. The location
of salt licks, stockwatering facilities, and roads and trails
should be carefully considered because steepness of slope
may limit access by livestock. Adapted grasses and legumes
can be seeded in overgrazed or recently disturbed areas to
reduce erosion and provide desirable forage.



The soils in this complex are in capability subclass
Vlls, nonirrigated.

13-Aquolls, sloping. This very deep, poorly drained soil
is on foothills, in concave areas, and in drainageways. This
soil formed in alluvium. Slope is 5 to 40 percent. Elevation is
2,000 to 3,500 feet. The native vegetation is hardwoods,
conifers, shrubs, grasses, and forbs. The average annual
precipitation is about 22 inches, and the average annual air
temperature is about 45° F. The frost-free season is 90 to
110 days.

Typically, the surface of this soil is covered with a thin
organic mat. The surface layer is grayish brown silt loam
about 19 inches thick. The upper part of the substratum is
light gray silt loam about 10 inches thick. The lower part is
mottled, light brownish gray gravelly sandy loam to a depth
of 60 inches or more. The texture, color, and thickness of
the layers vary widely from one area to another and within
short distances.

Included with this soil in mapping are areas of-

e Aits loam, 40 to 65 percent slopes, Newbell silt loam,
40 to 65 percent slopes, Scoap gravelly loam, 40 to
65 percent slopes, and Waits loam, 40 to 65 percent
slopes-on all aspects

e Donavan loam, 40 to 65 percent slopes, Molcal
gravelly silt loam, 40 to 65 percent slopes, and
Stevens silt loam, 8 to 15 percent slopes-on
concave, south- and west-facing slopes

The included areas make up about 15 percent of the
total acreage.

The permeability of this Aquolls soil is moderately slow,
and the available water capacity is very high. The effective
rooting depth is limited by a seasonal high water table that
is at a depth of 1 foot to 4 feet from February through May.
Runoff is medium, and the hazard of water erosion is
moderate.

This soil is used for grazeable woodland.

This soil is suited to the production of aspen. Itis also
suited to birch, Douglas maple, and hawthorn.

Based on an 80-year site curve, the mean site index for
aspen is 50 on Aquolls soil. The basal area is about 60
percent of normal, even-aged, unmanaged stands. Thus, the
mean annual increment at 80 years of age of trees 6 inches
in diameter at breast height (dbh) and larger is 12 cubic feet
per acre per year. The CMAI at 110 years of trees 4 inches
dbh and larger is 15 cubic feet per acre per year.

This soil is not generally used for the production of wood
crops. In spring, the high water table limas the growth of
conifers, although seed sources are generally available.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly pinegrass, forbs,
and shrubs. Overgrazing causes desirable plants such
as pinegrass to decrease and less desirable plants to
increase. Adapted grasses and legumes can be seeded in
overgrazed or recently disturbed areas to reduce erosion
and provide desirable forage.

The main limitations of this soil for homesites and septic
tank absorption fields are steepness of slope and wetness.
This soil is in capability subclass VIw, nonirrigated.

14-Belzar silt loam, 5 to 25 percent slopes. This
moderately deep, well drained soil is on foot slopes and
ridgetops of foothills. It formed in residuum and colluvium
derived from calcareous, shaly rock and limestone and is
mantled with volcanic ash and loess. The aspect is mainly
to the north and east. Slopes are complex. The native
vegetation is conifers, shrubs, forbs, and grasses. Elevation
is 3,000 to 5,500 feet. The average annual precipitation is
about 27 inches, and the average annual air temperature is
about 44° F. The frost-free season is 80 to 100 days.

Typically, the surface of this soil is covered with an
organic mat about 1 inch thick. The subsoil is brown and
light brown silt loam about 13 inches thick. The upper part of
the substratum is brown channery loam about 10 inches
thick, and the lower part is pale brown very channery loam
and extremely channery loam about 15 inches thick.
Fractured, calcareous shale is at a depth of about 38 inches.
Depth to bedrock ranges from 20 to 40 inches. In places is
a similar soil that has bedrock at a depth of less than 20
inches.

Included with this soil in mapping are small areas of-

e Belzar silt loam, 25 to 40 percent slopes, and

Huckleberry silt loam, 15 to 25 percent slopes
on north- and east-facing slopes at higher

elevations

e Leadpoint silt loam, O to 25 percent slopes-in
places of contact with dark shaly rock

¢ Waits loam, 15 to 25 percent slopes-on concave
slopes

¢ Bonner silt loam and Martella silt loam on
outwash and lakebed terrace remnants-on the
lower parts of foot slopes

e poorly drained soils in drainageways and soils
adjacent to seeps and springs

e Rock outcrop

The included areas make up about 25 percent of the
total acreage.

The permeability of this Belzar soil is moderate, and the
available water capacity is moderate. The effective rooting
depth is 20 to 40 inches. Runoff is medium, and the hazard
of water erosion is moderate.

This soil is used for grazeable woodland. A few areas,
however, are cleared and used for nonirrigated crops.

This soil is suited to the production of Douglas-fir. It is also
suited to western larch, grand fir, western white pine and
lodgepole pine, western hemlock, western redcedar, and
Englemann spruce.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 88 on the Belzar soil. The basal area is about
68 percent of normal, even-aged, unmanaged stands. Thus,
the mean annual increment at 80 years of age of trees 6.6
inches in diameter at breast height (dbh)



and larger is 46 cubic feet per acre per year. The CMAI at
40 years of trees 0.6 inch dbh and larger is 56 cubic feet
per acre per year.

Using standard equipment with wheels or tracks on this
soil causes rutting and compaction when the soil is moist
and displacement of the surface layer when the soil is dry.
Puddling can occur when the soil is wet. Using low
pressure ground equipment reduces soil damage and
helps to maintain productivity. In winter, snowpack hinders
the use of equipment and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Skid trails, firebreaks, and other surface disturbances
are subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.

The reforestation of cutover areas by Douglas-fir,
western larch, western white pine, and lodge-pole pine
takes place naturally where seed trees are present. The
moderate available water capacity influences seedling
survival. If openings are made in the canopy, invading brush
species that are not controlled will de ay the establishment
of regeneration. Areas also can be reforested by the planting
of Douglas-fir, western larch, or western white pine
seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly pinegrass, spirea,
common snowberry, and ninebark. Overgrazing causes
desirable plants, such as pinegrass and ninebark, to
decrease and less desirable plants to increase. Adapted
grasses and legumes car be seeded in overgrazed or
recently disturbed areas to reduce erosion and provide
desirable forage.

The main limitations of this soil for the production of
nonirrigated wheat, barley, alfalfa, and grass are steepness
of slope and the hazard of water erosion. Minimum tillage,
early fall seeding, and cross slope chiseling help to control
sheet and rill erosion. Grassed waterways help to control
erosion from concentrated flow in the major draws and
waterways. Leading sufficient amounts of crop residue on
the surface and incorporating minimum amounts into the
surface layer help to maintain good tilth and control erosion.
A suitable crop rotation on this soil is annual grain for 2
years followed by alfalfa and grass for 4 to 8 years.

This soil is poorly suited to homesite development. The
main limitation is steepness of slope. Special design of
buildings is needed to overcome this limitation. The main
limitations for septic tank absorption fields are steepness of
slope and the moderate depth to bedrock. Absorption lines
should be installed on the contour. Special design is needed
because of the limited depth of soil over the bedrock.

This soil is in capability subclass IVe, nonirrigated.

15-Belzar silt loam, 25 to 40 percent slopes. This
moderately deep, well drained soil is on foot slopes of

foothills. It formed in residuum and colluvium derived from
calcareous, shaly rock and limestone and is mantled with
volcanic ash and loess. The aspect is mainly to the north
and east. Slopes are convex. The native vegetation is
conifers, forbs, shrubs, and grasses. Elevation is 3,000 to
5,500 feet. The average annual precipitation is about 27
inches, and the average annual air temperature is about 44°
F. The frost-free season is 80 to 100 days.

Typically, the surface of this soil is covered with an
organic mat about 1 inch thick. The subsoil is brown and
light brown silt loam about 13 inches thick. The upper part
of the substratum is brown channery loam about 10 inches
thick, and the lower part is pale brown very channery loam
and extremely channery loam about 15 inches thick.
Fractured, calcareous shale is at a depth of about 38
inches. Depth to bedrock ranges from 20 to 40 inches. In
places is a similar soil that has bedrock at a depth of less
than 20 inches.

Included with this soil in mapping are small areas of-

e Belzar silt loam, 5 to 20 percent slopes, and
Huckleberry silt loam, 25 to 40 percent slopes

on north- and east-facing slopes at higher

elevations

e Leadpoint silt loam, 25 to 40 percent slopes-in
places of contact with dark shaly rock

e Waits loam, 25 to 40 percent slopes-on concave
slopes

e Bonner silt loam and Martella silt loam-on
outwash and lakebed terraces

e poorly drained soils in drainageways and soils
adjacent to seeps and springs

¢ Rock outcrop

The included areas make up about 25 percent of the
total acreage.

The permeability of this Belzar soil is moderate, and the
available water capacity is moderate. The effective rooting
depth is 20 to 40 inches. Runoff is rapid, and the hazard of
water erosion is high.

This soil is used for grazeable woodland.

This soil is suited to the production of Douglas-fir. It is
also suited to western larch, grand fir, western white pine
and lodgepole pine, western hemlock, western redcedar, and
Englemann spruce.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 88 on the Belzar soil. The basal area is about
68 percent of normal, even-aged, unmanaged stands. Thus,
the mean annual increment at 80 years of age of trees 6.6
inches in diameter at breast height (dbh) and larger is 46
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 56 cubic feet per acre per year.

Using standard equipment with wheels or tracks on this
soil causes rutting and compaction when the soil is moist
and displacement of the surface layer when the soil is dry.
Puddling can occur when the soil is wet. Using low
pressure ground equipment reduces soil damage and helps
to maintain productivity. In winter,



snowpack hinders the use of equipment and limits
access.

The proper design of road drainage system: and care in
the placement of culverts help to control erosion on this
soil. Skid trails, firebreaks, and other surface disturbances
are subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.
Roads are more costly to construct and maintain on the
steeper slopes.

The reforestation of cutover areas by Douglas-fir, western
larch, western white pine, and lodgepole pine takes place
naturally where seed trees are present. The moderate
available water capacity influences seedling survival. If
openings are made in the canopy, invading brush species
that are not controlled will delay the establishment of
regeneration. Areas can also be reforested by the planting
of Douglas-fir, western larch, or western white pine
seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly pinegrass,
spirea, common snowberry, and ninebark. Overgrazing
causes desirable plants, such as pinegrass and ninebark, to
decrease and less desirable plants to increase. Adapted
grasses and legumes can be seeded in overgrazed or
recently disturbed areas to reduce erosion and provide
desirable forage.

This soil is poorly suited to homesite development. The
main limitation is steepness of slope. Special design of
buildings is needed to overcome this limitation. The
limitations for septic tank absorption fields are steepness of
slope and the moderate depth to bedrock. Special design is
needed because of the limited depth of soil over the bedrock.

This soil is in capability subclass Vle, nonirrigated.

16-Belzar silt loam, 40 to 65 percent slopes. This
moderately deep, well drained soil is on side slopes of
foothills. It formed in residuum and colluvium derived from
calcareous, shaly rock and limestone and is mantled with
volcanic ash and loess. The aspect is mainly to the north
and east. Slopes are convex. The native vegetation is
conifers, forbs, shrubs, and grasses. Elevation is 3,000 to
5,500 feet. The average annual precipitation is about 27
inches, and the average annual air temperature is about 44°
F. The frost-free reason is 80 to 100 days.

Typically, the surface of this soil is covered with an
organic mat about 1 inch thick. The subsoil is brown and
light brown silt loam about 13 inches thick. The upper part of
the substratum is brown channery loam about 10 inches
thick, and the lower part is pale brown very channery loam
and extremely channery loam about 15 inches thick.
Fractured, calcareous shale is at a depth of about 38
inches. Depth to bedrock ranges from 20 to 40 inches. In
places is a similar soil that has bedrock at a depth of less
than 20 inches.

Included with this soil in mapping are small areas of-
e Belzar silt loam, 25 to 40 percent slopes, and
Huckleberry silt loam, 40 to 65 percent slopes-

on north- and east-facing slopes at higher

elevations

e Leadpoint silt loam, 40 to 65 percent slopes-in
places of contact with dark shaly rock

e Waits loam, 40 to 65 percent slopes-on concave
slopes

e poorly drained soils in drainageways and soils
adjacent to seeps and springs

e Rock outcrop

The included areas make up about 25 percent of the
total acreage.

The permeability of this Belzar soil is moderate, and the
available water capacity is moderate. The effective
rooting depth is 20 to 40 inches. Runoff is very rapid, and
the hazard of water erosion is very high.

This soil is suited to the production of Douglas-fir. It is
also suited to western larch, grand fir, western white pine
and lodgepole pine, western hemlock, western redcedar, and
Englemann spruce.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 88 on the Belzar soil. The basal area is about

68 percent of normal, even-aged, unmanaged stands. Thus,
the mean annual increment at 80 years of age of trees 6.6
inches in diameter at breast height (dbh) and larger is 46
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 56 cubic feet per acre per year.

The main limitation of this soil for the harvesting of timber
is steepness of slope. Using standard equipment with
wheels or tracks causes rutting and compaction when the
soil is moist and displacement of the surface layer when the
soil is dry. Puddling can occur when the soil is wet. Cable
yarding systems are safer to use, cause less soil damage,
and help to maintain productivity. In winter, snowpack
hinders the use of equipment and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Yarding paths, skid trails, firebreaks, and other surface
disturbances are subject to rilling and gullying. Seeding the
spoil from excavations reduces rill and gully erosion and
sloughing. Roads are more costly to construct and maintain
on these steeper slopes. Large cut and fill operations
remove the soil from productive use if the roads are located
at mid slope.

The reforestation of cutover areas by Douglas-fir, western
larch, western white pine, and lodgepole pine takes place
naturally where seed trees are present. The moderate
available water capacity influences seedling survival. If
openings are made in the canopy, invading brush species
that are not controlled will delay the establishment of
regeneration. Areas also can be reforested by the planting
of Douglas-fir, western larch, or western white pine
seedlings.

This soil is in capability subclass Vlle, nonirrigated.

17-Belzar-Rock outcrop complex, 5 to 40 percent
slopes. The soils in this complex are on foot slopes and



ridgetops of foothills. The aspect is mainly to the north and
east. Slopes are convex. The native vegetation is conifers,
shrubs, forbs, and grasses. Elevation is 3,000 to 5,500 feet.
The average annual precipitation is about 27 inches, and
the average annual air temperature is about 44° F. The
frost-free season is 80 to 100 days. This unit is about 65
percent Belzar silt loam, 5 to 40 percent slopes, and about
20 percent Rock outcrop.
Included with this complex in mapping are areas of-
e Huckleberry silt loam, 25 to 40 percent slopes
on north- and east-facing slopes at higher
elevations
e Leadpoint silt loam, 25 to 40 percent slopes-in
places of contact with dark shaly rock
e Waits loam, 25 to 40 percent slopes-on concave
slopes
e Bonner silt loam and Martella silt loam-on
outwash and lakebed terrace remnants
e very shallow and very stony soils
e poorly drained soils in drainageways and soils
adjacent to seeps and springs

The included areas make up about 15 percent of the

total acreage.

The Belzar soil is moderately deep and well drained. It
formed in residuum and colluvium derived from calcareous,
shaly rock and limestone and is mantled with volcanic ash
and loess. Typically, the surface of this soil is covered with
an organic mat about 1 inch thick. The subsoil is brown and
light brown silt loam about 13 inches thick. The lower part of
the profile is pale brown very channery loam and extremely
channery loam about 15 inches thick. Fractured, calcareous
shale is at a depth of about 38 inches. Depth to bedrock
ranges from 20 to 40 inches.

The permeability of this Belzar soil is moderate, and the
available water capacity is moderate. The effective rooting
depth is 20 to 40 inches. Runoff is rapid, and the hazard of
water erosion is high.

Rock outcrop consists of areas of exposed limestone or
calcareous shale. Most areas are moderately steep.

The soils in this complex are used for grazeable
woodland.

These soils are suited to the production of Douglas-fir.
Western larch, grand fir, western white pine, and lodgepole
pine also grow on these soils.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 88 on the Belzar soil. The basal area is about
54 percent of normal, even-aged, unmanaged stands. Thus,
the mean annual increment at 80 years of age of trees 6.6
inches in diameter at breast height (dbh) and larger is 37
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 44 cubic feet per acre per year.

Using standard equipment with wheels or tracks on these
soils causes rutting and compaction when the soil is moist
and displacement of the surface layer when the soil is dry.
Puddling can occur when the soil is wet. Using low pressure
ground equipment reduces soil

damage and helps to maintain productivity. In winter,
snowpack hinders the use of equipment and limits access.
Outcrops of rock can cause breakage of timber and hinder
yarding operations.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on these
soils. Skid trails, firebreaks, and other surface disturbances
are subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.
Soil compaction is increased in areas where yarding paths
and skid trails are forced to converge to avoid large
outcrops of rock. Roads are more costly to construct and
maintain on soils that have slopes of 25 to 40 percent.

The reforestation of cutover areas by Douglas-fir,
western larch, western white pine, and lodgepole pine takes
place naturally where seed trees are present. The moderate
available water capacity influences seedling survival. Rock
outcrop limits the even distribution of reforestation. If
openings are made in the canopy, invading brush species
that are not controlled will delay the establishment of
regeneration. Areas can also be reforested by the planting
of Douglas-fir, western larch, or western white pine
seedlings.

These soils are suited to grazing and browsing. In most
areas, the native understory vegetation is mainly pinegrass,
spirea, snowberry, and ninebark. Overgrazing causes
desirable plants, such as pinegrass and ninebark, to
decrease and less desirable plants to increase. Adapted
grasses and legumes can be seeded in overgrazed or
recently disturbed areas to reduce erosion and provide
desirable forage.

These soils are poorly suited to homesite development.
The main limitations are steepness of slope and Rock
outcrop. Special design of buildings is needed to overcome
the limitation imposed by slope. Excavations for building
sites are limited by bedrock. The main limitations for septic
tank absorption fields are steepness of slope and the
moderate depth to bedrock. Special design is needed
because of the limited depth of soil over the bedrock.

The soils in this complex are in capability subclass Vs,
nonirrigated.

18-Belzar-Rock outcrop complex, 40 to 65 percent
slopes. The soils in this complex are on side slopes of
foothills. The aspect is mainly to the north and east. Slopes
are convex. The native vegetation is conifers, shrubs, forbs,
and grasses. Elevation is 3,000 to 5,500 feet. The average
annual precipitation is about 27 inches, and the average
annual air temperature is about 44° F. The frost-free
season is 80 to 100 days. This unit is about 65 percent
Belzar silt loam, 40 to 65 percent slopes, and about 20
percent Rock outcrop.

Included with this complex in mapping are areas of-
e Huckleberry silt loam, 40 to 65 percent slopes
on north- and east-facing slopes at higher
elevations



e Leadpoint silt loam, 40 to 65 percent slopes-in
places of contact with dark shaly rock

e Waits loam, 40 to 65 percent slopes--on concave
slopes

¢ very shallow and very stony soils

e poorly drained soils in drainageways and soils
adjacent to seeps and springs

The included areas make up about 15 percent of the
total acreage.

The Belzar soil is moderately deep and well drained. It
formed in residuum and colluvium derived from calcareous,
shaly rock and limestone and is mantled with volcanic ash
and loess. Typically, the surface of this sail is covered with
an organic mat about 1 inch thick. The subsoil is brown and
light brown silt loam about 13 inches thick. The upper part
of the substratum is brown channery loam about 10 inches
thick, and the lower part is pale brown very channery loam
and extremely channery loam about 15 inches thick.
Fractured, calcareous shale is at a depth of about 38
inches. Depth to bedrock ranges from 20 to 40 inches.

The permeability of this Belzar soil is moderate, and the

available water capacity is moderate. The effective
rooting depth is 20 to 40 inches. Runoff is very rapid, and
the hazard of water erosion is very high.

Rock outcrop consists of areas of exposed limestone or
calcareous shale. Most areas are steep or very steep.

The soils in this complex are used for woodland.

These soils are suited to the production of Douglas-fir.
Western larch, grand fir, western white pine and lodgepole
pine, western hemlock, western redcedar, and Englemann
spruce also grow on these soils.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 88 on the Belzar soil. The basal area is about
54 percent of normal, even-aged, unmanaged stands. Thus,
the mean annual increment at 80 years of age of trees 6.6
inches in diameter at breast height (dbh) and larger is 37 cubic
feet per acre per year. The CMAI at 40 years of trees 0.6
inch dbh and larger is 44 cubic feet per acre per year.

The main limitation of these soils for the harvesting of
timber is steepness of slope. Using standard equipment with
wheels or tracks causes rutting and compaction when the
soil is moist and displacement of the surface layer when the
soil is dry. Puddling can occur when the soil is wet. Cable
yarding systems are safer to use, cause less soil damage,
and help to maintain productivity. Outcrops of rock can
cause breakage of timber and hinder yarding operations. In
winter, snowpack hinders the use of equipment and limits
access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on these
soils. Yarding paths, skid trails, firebreaks, and other
surface disturbances are subject to rilling and gullying.
Seeding the spoil from excavations reduces rill and gully
erosion and sloughing. Roads are more costly to construct
and maintain on the steeper slopes. Soil

compaction is increased in areas where yarding paths and
skid trails are forced to converge to avoid large outcrops of
rock. Large cut and fill operations remove the soil from
productive use if the roads are located at mid slope.

The reforestation of cutover areas by Douglas-fir, western
larch, western white pine, and lodgepole pine takes place
naturally where seed trees are present. The moderate
available water capacity influences seedling survival. If
openings are made in the canopy, invading brush species
that are not controlled will delay the establishment of
regeneration. Areas also can be reforested by the planting
of Douglas-fir, western larch, or western white pine
seedlings.

In most areas of these soils, the understory vegetation is
mainly pinegrass, ninebark, spirea, creambush
oceanspray, Saskatoon serviceberry, thimbleberry, rose,
common snowberry, pachystima, Oregon-grape, and
kinnikinnick.

The soils in this complex are in capability subclass

VIls, nonirrigated.

19-Bernhill very stony loam, 0 to 40 percent slopes.
This very deep, well drained soil is on toe slopes and foot
slopes of foothills. It formed in glacial till and is mantled with
volcanic ash and loess. Slopes are complex. The native
vegetation is conifers, forbs, grasses, and shrubs. Elevation
is 1,800 to 3,000 feet. The average annual precipitation is
about 21 inches, and the average annual air temperature is
about 46° F. The frost-free season is 105 to 125 days.
Typically, the upper part of the surface layer is grayish
brown very stony loam about 5 inches thick, and the lower
part is light brownish gray very stony loam about 7 inches
thick. The upper part of the subsoil is pale brown gravelly
loam about 6 inches thick, and the lower part is yellowish
brown gravelly heavy loam about 20 inches thick. The
substratum is pale brown gravelly loam to a depth of 60
inches or more.
Included with this soil in mapping are areas of-
e Bernhill silt loam, 25 to 40 percent slopes-on
similar landscape positions
e Donavan stony loam, 0 to 30 percent slopes-on
south- and west-facing slopes
e Spokane stony loam, 0 to 40 percent slopes-on
convex, south- and west-facing slopes in places
of granite contact
¢ poorly drained soils in drainageways and soils
adjacent to seeps and springs
e Rock outcrop

The included areas make up about 15 percent of the
total acreage.

The permeability of this Bernhill soil is moderate, and the
available water capacity is very high. The effective rooting
depth is 60 inches or more. Runoff is rapid, and the hazard
of water erosion is high.

This soil is used mainly for grazeable woodland.



This soil is suited to the production of ponderosa pine. It
is also suited to Douglas-fir, western larch, and lodgepole
pine.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 96 on the Bernhill soil. The basal area is
about 54 percent of normal, even-acted, unmanaged
stands. Thus, the mean annual increment at 80 years of age
of trees 6.6 inches in diameter at breast height (dbh) and
larger is 44 cubic feet per acre per year. The CMAI at 40
years of trees 0.6 inch dbh and larger is 51 cubic feet per
acre per year.

Unsurfaced roads and skid trails become sticky, slick,
and almost impassable when this soil is wets. Stones on the
surface can cause breakage of timber and hinder yarding
operations.

The proper design of road drainage systems and care in

the placement of culverts help to control erosion on this soil.

Skid trails, firebreaks, and other surface disturbances are
subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.
Roads are more costly to construct and maintain on soils
that have slopes of 25 to 40 percent.

The reforestation of cutover areas by ponderosa pine,
lodgepole pine, western larch, and Douglas-fir takes place
naturally where seed trees are present. If openings are
made in the canopy, invading brush species that are not
controlled will delay the establishment of regeneration.
Areas can also be reforested by the planting of ponderosa
pine, Douglas-fir, or western larch seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly pinegrass,
bluebunch wheatgrass, ceanothus, and common
snowberry. Overgrazing causes desirable plants, such as
pinegrass and bluebunch wheatgrass, to decrease and less
desirable plants to increase. A planned grazing system in
which two or more grazing units are alternately rested from
grazing over a period of years helps to improve and maintain
the understory vegetation. Adapted grasses and legumes
can be seeded in overgrazed or recently disturbed areas to
reduce erosion and provide desirable forage.

This soil is poorly suited to homesite development. The
main limitation is steepness of slope. Special design of
buildings is needed to overcome this limitation. The main
limitation for septic tank absorption fields is steepness of
slope.

This soil is in capability subclass VIs, nonirrigated.

20-Bernhill very stony loam, 40 to 65, percent

slopes. This very deep, well drained soil is on side slopes of
foothills. It formed in glacial till and is mantled with volcanic
ash and loess. Slopes are complex. The native vegetation is
conifers, forbs, grasses, and shrubs. Elevation is 1,800 to
3,000 feet. The average annual precipitation is about 21
inches, and the average annual air temperature is about 46°
F. The frost-free season is 105 to 125 days.

Typically, the upper part of the surface layer is grayish
brown very stony loam about 5 inches thick, and the lower
part is light brownish gray very stony loam about 7 inches
thick. The upper part of the subsoil is pale brown gravelly
loam about 6 inches thick, and the lower part is yellowish
brown gravelly loam about 20 inches thick. The substratum is
pale brown gravelly loam to a depth of 60 inches or more.

Included with this soil in mapping are areas of-

e Bernhill silt loam, 40 to 65 percent slopes, and
Donavan stony loam, 30 to 65 percent slopes
on south- and west-facing slopes

e Spokane stony loam, 40 to 65 percent slopes-on
convex, south- and west-facing slopes in places
of granite contact

¢ poorly drained soils in drainageways and soils
adjacent to seeps and springs

e Rock outcrop

The included areas make up about 20 percent of the
total acreage.

The permeability of this Bernhill soil is moderate, and the
available water capacity is very high. The effective rooting
depth is 60 inches or more. Runoff is very rapid, and the
hazard of water erosion is very high.

This soil is used for grazeable woodland.

This soil is suited to the production of ponderosa pine. It
is also suited to Douglas-fir, western larch, and lodgepole
pine.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 96 on the Bernhill soil. The basal area is
about 54 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of trees
6.6 inches in diameter at breast height (dbh) and larger is 43
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 51 cubic feet per acre per year.

The main limitation of this soil for the harvesting of timber
is steepness of slope. The steep slopes restrict the use of
equipment with wheels or tracks in skidding operations.
Cable yarding systems generally are safer to use and cause
less displacement of the soil. Stones on the surface can
cause breakage of timber and hinder yardage operations.
Unsurfaced roads and skid trails become sticky, slick, and
almost impassable when the soil is wet.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Yarding paths, skid trails, firebreaks, and other surface
disturbances are subject to rilling and gullying. Seeding the
spoil from excavations reduces rill and gully erosion and
sloughing. Roads are more costly to construct and maintain
on the steeper slopes. Large cut and fill operations remove
the soil from productive use if the roads are located at mid
slope.

The reforestation of cutover areas by ponderosa pine,
lodgepole pine, western larch, and Douglas-fir takes place
naturally where seed trees are present. If openings are made
in the canopy, invading brush species that are



not controlled will delay the establishment of regeneration.
Areas also can be reforested by the planting of ponderosa
pine, Douglas-fir, or western larch seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly pine grass,
bluebunch wheatgrass, ceanothus, and snowberry.
Overgrazing causes desirable plants, such as pinegrass and
bluebunch wheatgrass, to decrease and less desirable
plants to increase. The location of salt licks, stockwatering
facilities, and roads and trails should be carefully considered
because steepness of slope may limit access by livestock.
Adapted grasses and legumes can be seeded in overgrazed
or recently disturbed areas to reduce erosion and provide
desirable forage.

This soil is in capability subclass VlIs, nonirrigated.

21-Bernhill silt loam, 0 to 15 percent slopes. This
very deep, well drained soil is on toe slopes of foothills. It
formed in glacial till and is mantled with volcanic ash and
loess. Slopes are complex. The native vegetation is
conifers, forbs, shrubs, and grasses. Elevation is 1,800 to
3,000 feet. The average annual precipitation is about 21
inches, and the average annual air temperature is about 46°
F. The frost-free season is 105 to 125 days.

Typically, the upper part of the surface layer is grayish
brown silt loam about 5 inches thick, and the lower part is
light brownish gray loam about 7 inches thick. The upper part
of the subsoil is pale brown gravelly loam about 6 inches
thick, and the lower part is yellowish brown gravelly loam
about 20 inches thick. The substratum is pale brown gravelly
loam to a depth of 60 inches or more.

Included with this soil in mapping are areas of-

e Bernhill silt loam, 15 to 25 percent slopes-on
similar landscape positions

e Donavan loam, 8 to 25 percent slopes-on southand
west-facing slopes

e Green Bluff silt loam, 5 to 15 percent slopes-on
basalt plateaus

e Spokane loam, 0 to 25 percent slopes-on convex,
south- and west-facing slopes in places of granite
contact

¢ poorly drained soils in drainageways and soils
adjacent to seeps and springs

e Rock outcrop

The included areas make up about 15 percent of the
total acreage.

The permeability of this Bernhill soil is moderate, and the
available water capacity is very high. The effective rooting
depth is 60 inches or more. Runoff is slow, and the hazard
of water erosion is slight.

This soil is used for grazeable woodland. However, small

areas are cleared and used for nonirrigated crops.
This soil is suited to the production of ponderosa pine. It is
also suited to Douglas-fir, western larch, and lodgepole pine.
Based on a 100-year site curve, the mean site index for
ponderosa pine is 96 on the Bernhill soil. The basal

area is about 54 percent of normal, even-aged, unmanaged
stands. Thus, the mean annual increment at 80 years of age
of trees 6.6 inches in diameter at breast height (dbh) and

larger is 44 cubic feet per acre per year. The CMAI at 40

years of trees 0.6 inch dbh and larger is 51 cubic feet per
acre per yeatr.

Using standard equipment with wheels or tracks on this
soil causes rutting and compaction when the soil is moist.
Using low pressure ground equipment reduces soil damage
and helps to maintain productivity. Puddling can occur when
the soil is wet, and unsurfaced roads and skid trails become
sticky, slick, and almost impassable.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this soil.
Skid trails, firebreaks, and other surface disturbances are
subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.

The reforestation of cutover areas by ponderosa pine,
lodgepole pine, western larch, and Douglas-fir takes place
naturally where seed trees are present. If openings are made
in the canopy, invading brush species that are not controlled
will delay the establishment of regeneration. Areas also can
be reforested by the planting of ponderosa pine, Douglas-fir,
or western larch seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly pinegrass,
bluebunch wheatgrass, ceanothus, and common snowberry.
Overgrazing causes desirable plants, such as pinegrass and
bluebunch wheatgrass, to decrease and less desirable
plants to increase. Adapted grasses and legumes can be
seeded in overgrazed or recently disturbed areas to reduce
erosion and provide desirable forage.

The main limitation of this soil for the production of
nonirrigated wheat, barley, alfalfa, and grass is slope.
Minimum tillage, early fall seeding, and cross slope
chiseling help to control sheet and rill erosion. Leaving
sufficient amounts of crop residue on the surface and
incorporating maximum amounts into the surface layer
help to maintain good tilth, control erosion, and conserve
moisture. Grassed waterways help to control erosion from
concentrated flow in the major draws and waterways. A
suitable crop rotation is annual grain for 2 or 3 years followed
by alfalfa and grass for 4 to 8 years.

This soil is suited to homesite development. The main
limitation is steepness of slope. Special design of buildings is
needed to overcome this limitation. The main limitation for
septic tank absorption fields is steepness of slope.
Absorption lines should be installed on the contour.

This soil is in capability subclass llle, nonirrigated.

22-Bernhill silt loam, 15 to 25 percent slopes. This
very deep, well drained soil is on toe slopes and foot slopes
of foothills. It formed in glacial till and is mantled with
volcanic ash and loess. Slopes are complex. The



native vegetation is conifers, forbs, grasses, and shrubs.
Elevation is 1,800 to 3,000 feet. The average annual
precipitation is about 21 inches, and the average annual air
temperature is about 46° F. The frost-free season is 105 to
125 days.

Typically, the upper part of the surface layer is grayish
brown silt loam about 5 inches thick, and the lower part is
light brownish gray loam about 7 inches thick. The upper
part of the subsoil is pale brown gravelly loam about 6
inches thick, and the lower part is yellowish brown gravelly
loam about 20 inches thick. The substratum is pale brown
gravelly loam to a depth of 60 inches or more.

Included with this soil in mapping are areas of-

e Bernhill silt loam, 0 to 15 percent slopes, and
Bernhill silt loam, 25 to 40 percent slopes-on
similar landscape positions

e Donavan loam, 8 to 25 percent slopes--on south
and west-facing slopes

e Green Bluff silt loam, 5 to 15 percent slopes-on
basalt plateaus

e Spokane loam, 0 to 25 percent slopes--on convex,
south- and west-facing slopes in places of granite
contact

¢ poorly drained soils in drainageways and soils
adjacent to seeps and springs

e Rock outcrop

The included areas make up about 15 percent of
the total acreage.

The permeability of this Bernhill soil is moderate, and
the available water capacity is very high. The effective
rooting depth is 60 inches or more. Runoff is medium, and
the hazard of water erosion is moderate.

This soil is used for grazeable woodland. However, small
areas are cleared and used for nonirrigated crops.

This soil is suited to the production of ponderosa pine. It
is also suited to Douglas-fir, western larch, and lodgepole
pine.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 96 on the Bernhill soil. The basal area is
about 54 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of trees
6.6 inches in diameter at breast height (dbh) and larger is
43 cubic feet per acre per year. The CMAI at 40 years of
trees 0.6 inch dbh and larger is 51 cubic feet per acre per
year.

Using standard equipment with wheels or tracks on this
soil causes rutting and compaction when the soil is moist.
Using low pressure ground equipment reduces soil damage
and helps to maintain productivity. Puddling can occur when
the soil is wet, and unsurfaced roads and skid trails become
sticky, slick, and almost impassable.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Skid trails, firebreaks, and other surface disturbances
are subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.

The reforestation of cutover areas by ponderosa pine,
lodgepole pine, western larch, and Douglas-fir takes place
naturally where seed trees are present. If openings are
made in the canopy, invading brush species will delay the
establishment of regeneration if they are not controlled.
Areas can also be reforested by the planting of ponderosa
pine, Douglas-fir, or western larch seedlings.

This soil is suited to grazing and browsing. In most
areas, the native understory vegetation is mainly pinegrass,
bluebunch wheatgrass, ceanothus, and common snowberry.
Overgrazing causes desirable plants, such as pinegrass
and bluebunch wheatgrass, to decrease and less desirable
plants to increase. Adapted grasses and legumes can be
seeded in overgrazed or recently disturbed areas to reduce
erosion and provide desirable forage.

The main limitations of this soil for the production of
nonirrigated wheat, barley, alfalfa, and grass are slope and
the hazard of water erosion. Minimum tillage, early fall
seeding, and cross slope chiseling help to control sheet and
rill erosion. Leaving sufficient amounts of crop residue on the
surface and incorporating minimum amounts into the surface
layer help to maintain good tilth, control erosion, and
conserve moisture. In addition, practices such as divided
slope farming and stripcropping, and the use of diversions or
terraces may be needed to help control erosion on
nonirrigated cropland. Grassed waterways help to control
erosion from concentrated flow in the major draws and
waterways. A suitable crop rotation on this soil is annual
grain for 2 years followed by alfalfa and grass for 4 to 8
years.

This soil is poorly suited to homesite development. The
main limitation is steepness of slope. Special design of
buildings is needed to overcome this limitation. The main
limitation for septic tank absorption fields is steepness of
slope.

This soil is in capability subclass Ve, nonirrigated.

23-Bernhill silt loam, 25 to 40 percent slopes. This
very deep, well drained soil is on foot slopes of foothills. It
formed in glacial till and is mantled with volcanic ash and
loess. Slopes are complex. The native vegetation is conifers,
forbs, grasses, and shrubs. Elevation is 1,800 to 3,000 feet.
The average annual precipitation is about 21 inches, and the
average annual air temperature is about 46° F. The frost-free
season is 105 to 125 days.

Typically, the upper part of the surface layer is grayish
brown silt loam 5 inches thick, and the lower part is light
brownish gray loam about 7 inches thick. The upper part of
the subsoil is pale brown gravelly loam about 6 inches thick,
and the lower part is yellowish brown gravelly loam about 20
inches thick. The substratum is pale brown gravelly loam to
a depth of 60 inches or more.

Included with this soil in mapping are areas of-

e Bernhill silt loam, 15 to 25 percent slopes-on
similar landscape positions



e Donavan loam, 25 to 40 percent slopes-on south
and west-facing slopes

e Spokane loam, 25 to 40 percent slopes-on convex,
south- and west-facing slopes in places of granite
contact

e poorly drained soils in drainageways and soils
adjacent to seeps and springs

e Rock outcrop

The included areas make up about 20 percent of the
total acreage.

The permeability of this Bernhill soil is moderate, and the
available water capacity is very high. The effective
rooting depth is 60 inches or more. Runoff is rapid, and the
hazard of water erosion is high.

This soil is used for grazeable woodland.

This soil is well suited to the production of ponderosa
pine. It is also suited to Douglas-fir, western larch, and
lodgepole pine.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 96 on the Bernhill soil. The basal area is
about 54 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of trees
6.6 inches in diameter at breast height (dbh) and larger is
43 cubic feet per acre per year. The CMAI at 40 years of
trees 0.6 inch dbh and larger is 51 cubic feet per acre per
year.

Using standard equipment with wheels or tracks on this soil
causes rutting and compaction when the soil is moist. Using
low pressure ground equipment reduces soil damage and
helps to maintain productivity. Puddling can occur when the
soil is wet, and unsurfaced roads and skid trails become
sticky, slick, and almost impassable.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this soil.
Skid trails, firebreaks, and other surface disturbances are
subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.
Roads are more costly to construct and maintain on the
steeper slopes.

The reforestation of cutover areas by ponderosa pine,
lodgepole pine, western larch, and Douglas-fir takes place
naturally where seed trees are present. If openings are made
in the canopy, invading brush specifies that are not controlled
will delay the establishment of regeneration. Areas also can
be reforested by the planting of ponderosa pine, Douglas-fir,
or western larch seedlings.

This soil is suited to grazing and browsing. The native
vegetation is mainly pinegrass, bluebunch wheatgrass,
ceanothus, and snowberry. Overgrazing causes desirable
plants, such as pinegrass and bluebunch wheatgrass, to
decrease and less desirable plants to increase. Adapted
grasses and legumes can be seeded in overgrazed or
recently disturbed areas to reduce erosion and provide
desirable forage.

This soil is poorly suited to homesite development. The
main limitation is steepness of slope. Special design of
buildings is needed to overcome this limitation. The

main limitation for septic tank absorption fields is
steepness of slope.
This soil is in capability subclass Vle, nonirrigated.

24-Bernhill silt loam, 40 to 65 percent slopes. This
very deep, well drained soil is on side slopes of foothills. It
formed in glacial till and is mantled with volcanic ash and
loess. Slopes are complex. The native vegetation is
conifers, forbs, shrubs, and grasses. Elevation is 1,800 to
3,000 feet. The average annual precipitation is about 21
inches, and the average annual air temperature is about 46°

F. The frost-free season is 105 to 125 days.

Typically, the upper part of the surface layer is grayish
brown silt loam about 5 inches thick, and the lower part is
light brownish gray loam about 7 inches thick. The upper part
of the subsoil is pale brown gravelly loam about 6 inches
thick, and the lower part is yellowish brown gravelly loam
about 20 inches thick. The substratum is pale brown gravelly
loam to a depth of 60 inches or more.

Included with this soil in mapping are areas of-

e Bernhill silt loam, 25 to 40 percent slopes-on
similar landscape positions

e Donavan loam, 40 to 65 percent slopes-on
south- and west-facing slopes

e Spokane loam, 40 to 65 percent slopes-on
convex, south- and west-facing slopes in places
of granite contact

¢ poorly drained soils in drainageways and soils
adjacent to seeps and springs

¢ Rock outcrop

The included areas make up about 20 percent of the
total acreage.

The permeability of this Bernhill soil is moderate, and the
available water capacity is very high. The effective rooting
depth is 60 inches or more. Runoff is very rapid, and the
hazard of water erosion is very high.

This soil is used for grazeable woodland.

This soil is suited to the production of ponderosa pine. It
is also suited to Douglas-fir, western larch, and lodgepole
pine.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 96 on the Bernhill soil. The basal area is
about 54 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of
trees 6.6 inches in diameter at breast height (dbh) and
larger is 43 cubic feet per acre per year. The CMAI at 40
years of trees 0.6 inch dbh and larger is 51 cubic feet per
acre per year.

The main limitation of this soil for the harvesting of timber
is steepness of slope. Using standard equipment with
wheels or tracks causes rutting and compaction when the
soil is moist. Puddling can occur when the soil is wet.
Cable yarding systems are safer to use, cause less soil
damage, and help to maintain productivity.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Yarding paths, skid trails, firebreaks, and other



surface disturbances are subject to rilling and gullying.
Seeding the spoil from excavations reduces rill and gully
erosion and sloughing. Roads are more costly to construct
and maintain on the steeper slopes. Large cut and fill
operations remove the soil from productive use if the roads
are located at mid slope.

The reforestation of cutover areas by ponderosa pine,
lodgepole pine, western larch, and Douglas-fir takes place
naturally where seed trees are present. If openings are
made in the canopy, invading brush species that are not
controlled will delay the establishment of regeneration.
Areas also can be reforested by the planting of ponderosa
pine, Douglas-fir, or western larch seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly pinegrass,
bluebunch wheatgrass, ceanothus, and common snowberry.
Overgrazing causes desirable plants, such as pinegrass and
bluebunch wheatgrass, to decrease and less desirable
plants to increase. The proper location for salt licks,
stockwatering facilities, and roads and trails should be
specially considered because steepness of slope can limit
access by livestock. Adapted grasses and legumes can be
seeded in overgrazed or recently disturbed areas to reduce
erosion and provide desirable forage.

This soil is in capability subclass Vlle, nonirrigated.

25-Bernhill-Rock outcrop complex, 0 to 25 percent
slopes. The soils in this complex are on toe slopes of
foothills. Slopes are complex. The native vegetation is
conifers, shrubs, forbs, and grasses. Elevation is 1,800 to
3,000 feet. The average annual precipitation is about 21
inches, and the average annual air temperature is about 46°
F. The frost-free season is 105 to 125 days. This unit is
about 70 percent Bernhill very stony loam, 0 to 25 percent
slopes, and about 20 percent Rock outcrop.

Included with this complex in mapping are areas of-
e Bernhill silt loam, 15 to 25 percent slopes-in similar
landscape positions
e Donavan loam, 8 to 25 percent slopes-on southand
west-facing slopes
e Green Bluff silt loam, 5 to 15 percent slopes-on
basalt plateaus
e Spokane loam, 0 to 25 percent slopes-on convex,
south- and west-facing slopes in places of granite
contact
e poorly drained soils in drainageways and soils
adjacent to seeps and springs
e very shallow and very stony soils
The included areas make up about 10 percent of the
total acreage.

The Bernhill soil is very deep and well drained. It formed
in glacial till and is mantled with volcanic ash and loess.
Typically, the upper part of the surface layer is grayish brown
very stony loam about 5 inches thick, and the lower part is
light brownish gray very stony loam

about 7 inches thick. The upper part of the subsoil is pale
brown gravelly loam about 6 inches thick, and the lower part
is yellowish brown gravelly loam about 20 inches thick. The
substratum is pale brown gravelly loam to a depth of 60
inches or more.

The permeability of this Bernhill soil is moderate, and the
available water capacity is high. The effective rooting depth
is 60 inches or more. Runoff is medium, and the hazard of
water erosion is moderate.

Rock outcrop consists of areas of exposed basalt or
granite. Most areas are moderately steep.

The soils in this complex are used for grazeable

woodland.

These soils are suited to the production of ponderosa
pine. They are also suited to Douglas-fir, western larch, and
lodgepole pine.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 96 on the Bernhill soil. The basal area is
about 43 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of trees
6.6 inches in diameter at breast height (dbh) and larger is 35
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 41 cubic feet per acre per year.

Unsurfaced roads and skid trails become sticky, slick,
and almost impassable when these soils are wet. Rock
outcrop can cause breakage of timber and hinder yarding
operations.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on these
soils. Skid trails, firebreaks, and other surface disturbances
are subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.
Soil compaction is increased in areas where yarding paths
and skid trails converge to avoid large outcrops of rocks.

The reforestation of cutover areas by ponderosa pine,
lodgepole pine, western larch, and Douglas-fir takes place
naturally where seed trees are present. Rock outcrop limits

the even distribution of reforestation. If openings are made in
the canopy, invading brush species that are not controlled
will delay the establishment of regeneration. Areas also can
be reforested by the planting of ponderosa pine, Douglas-fir,
or western larch seedlings.

These soils are suited to grazing and browsing. In most
areas, the native understory vegetation is mainly pinegrass,
bluebunch wheatgrass, ceanothus, and common snowberry.
Overgrazing causes desirable plants, such as pinegrass and
bluebunch wheatgrass, to decrease and less desirable
plants to increase. Adapted grasses and legumes can be
seeded in overgrazed or recently disturbed areas to reduce
erosion and provide desirable forage.

These soils are poorly suited to homesite development.
The main limitations are steepness of slope and Rock
outcrop. Special design of buildings is needed to
overcome the limitation imposed by slope.



Excavations for building sites are limited by Rock outcrop.
The main limitations for septic tank absorption fields are
steepness of slope and Rock outcrop. Rock outcrop may
interfere with the placement of absorption lines.

The soils in this complex are in capability subclass Vs,
irrigated.

26-Bernhill-Rock outcrop complex, 25 to 65 percent
slopes. The soils in this complex are on foot slopes and
side slopes of foothills. Slopes are complex. The native
vegetation is conifers, shrubs, forbs, and grasses. The
average annual precipitation is about 21 inches, and the
average annual air temperature is about 46° F. The frost-free
season is 105 to 125 clays. This complex is about 70 percent
Bernhill very stony loam, 25 to 65 percent slopes, and about
20 percent Rock outcrop.

Included with this complex in mapping are areas of-

e Bernhill silt loam, 40 to 65 percent slopes-on
similar landscape positions

e Donavan loam, 40 to 65 percent slopes-on south-
and west-facing slopes

e Spokane loam, 40 to 65 percent slopes-on convex,
south- and west-facing slopes in places of granite
contact

¢ poorly drained soils in drainageways and soils
adjacent to seeps and springs

e very shallow and very stony soils

The included areas make up about 10 percent of the
total acreage.

The Bernhill soil is very deep and well drained. It formed in
glacial till and is mantled with volcanic ash and loess.
Typically, the upper part of the surface layer is grayish brown
very stony loam about 5 inches thick, and the lower part is
brownish gray very stony loam about 7 inches thick. The
upper part of the subsoil is pale brown gravelly loam about 6
inches thick, and the lower part is yellowish brown gravelly
loam about 20 inches thick. The substratum is gravelly loam
to a depth of 60 inches or more.

The permeability of this Bernhill soil is moderate, and the
available water capacity is high. The effective rooting depth
is 60 inches or more. Runoff is very rapid, and the hazard of
water erosion is very high.

Rock outcrop consists of areas of exposed basalt or
granite. Most areas are steep or very steep.

The soils in this complex are used for grazeable
woodland.

These soils are suited to the production of ponderosa
pine. Douglas-fir, western larch, and lodgepole pine also
grow on this sail.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 96 on the Bernhill soil. The basal area is
about 43 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of
trees 6.6 inches in diameter at breast height (dbh) and
larger is 35 cubic feet per acre per

year. The CMAI at 40 years of trees 0.6 inch dbh and
larger is 41 cubic feet per acre per year.

The main limitation of these soils for the harvesting of
timber is steepness of slope and Rock outcrop. In skidding
operations, the steep slopes restrict the use of equipment
with wheels or tracks. Cable yarding systems generally are
safer to use and cause less displacement of the soil. Rock
outcrop can cause breakage of timber and hinder yarding
operations. Unsurfaced roads and skid trails become sticky,
slick, and almost impassable when the soil is wet.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on these
soils. Yarding paths, skid trails, firebreaks, and other surface
disturbances are subject to rilling and gullying. Seeding the
spoil from excavations reduces rill and gully erosion and
sloughing. Soil compaction is increased in areas where
yarding paths and skid trails are forced to converge to avoid
large outcrops of rock. Roads are more costly to construct
and maintain on these steeper slopes. Large cut and fill
operations remove the soil from productive use if the roads
are located at mid slope.

The reforestation of cutover areas by ponderosa pine,
lodgepole pine, western larch, and Douglas-fir takes place
naturally if seed trees are present. Rock outcrop limits the
even distribution of reforestation. If openings are made in the
canopy, invading brush species that are not controlled will
delay the establishment of regeneration. Areas can also be
reforested by the planting of ponderosa pine, Douglas-fir, or
western larch seedlings.

These soils are suited to grazing and browsing. In most
areas, the native understory vegetation is mainly pinegrass,
bluebunch wheatgrass, ceanothus, and common snowberry.
Thinning, logging, or fire reduces the density of the canopy
and allows for increased growth of the understory
vegetation. Overgrazing causes desirable plants to decrease
and less desirable plants to increase. A planned grazing
system in which two or more grazing units are alternately
rested from grazing over a period of years helps to improve
and maintain the understory vegetation. The location of salt
licks, stockwatering facilities, and roads and trails should be
specially considered because steepness of slope may limit
access by livestock. Adapted grasses and legumes can be
seeded in overgrazed or recently disturbed areas to reduce
erosion and provide desirable forage.

The soils in this complex are in capability subclass
VlIs, nonirrigated.

27-Bestrom silt loam, 0 to 15 percent slopes. This
moderately deep, well drained soil is on toe slopes of
foothills. It formed in glacial till and is mantled with volcanic
ash and loess. Slopes are complex. The native vegetation is
conifers, shrubs, forbs, and grasses. Elevation is 1,800 to
2,800 feet. The average annual precipitation is about 20
inches, and the average annual



air temperature is about 47° F. The frost-free season is 105
to 125 days.

Typically, the surface of this soil is covered with a thin
mat of needles, leaves, and twigs. The surface layer is
grayish brown silt loam about 6 inches thick. The subsoil is
brown gravelly loam about 10 inches thick. The
substratum is light yellowish brown and pale brown gravelly
loam about 21 inches thick. It is underlain by basalt at a
depth of about 37 inches. Depth to bedrock ranges from 20
to 40 inches. In places is a similar soil that has bedrock at a
depth of less than 20 Inches.

Included with this soil in mapping are areas of-

e Bernhill silt loam, 0 to 15 percent slopes, and
Bestrom silt loam, 15 to 25 percent slopes-on
similar landscape positions

e Donavan loam, 8 to 25 percent slopes-on south
and west-facing slopes

e Green Bluff silt loam, 5 to 15 percent slopes-on
basalt plateaus

e poorly drained soils in drainageways and soils

adjacent to seeps and springs

e Rock outcrop

The included areas make up about 15 percent of the
total acreage.

The permeability of this Bestrom soil is moderate, and the
available water capacity is high. The effective rooting depth
is 20 to 40 inches. Runoff is slow, and the hazard of water
erosion is slight.

This soil is used for grazeable woodland. However, small

areas are cleared and used for nonirrigated crops.

This soil is suited to the production of ponderosa pine.
Douglas-fir is also suited to this soil.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 90 on the Bestrom soil. The basal area is
about 46 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of trees
6.6 inches in diameter at breast height (dbh) and larger is 33
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 39 cubic feet per acre per year.

Using standard equipment with wheels or tracks on this
soil causes rutting and compaction when the soil is moist.
Puddling can occur when the soil is wet. Using low pressure
ground equipment reduces soil damage and helps to
maintain productivity.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Skid trails, firebreaks, and other surface disturbances
are subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.

The reforestation of cutover areas by ponderosa pine and
Douglas-fir takes place naturally where seed trees are
present. If openings are made in the canopy, invading brush
species that are not controlled will delay the establishment of
regeneration. Areas also can be reforested by the planting of
ponderosa pine or Douglas-fir seedlings.

This soil is suited to grazing and browsing. In most
areas, the native understory vegetation is mainly pinegrass,
bluebunch wheatgrass, Idaho fescue, spirea, common
snowberry, and lupine. Overgrazing causes desirable plants,
such as pinegrass and bluebunch wheatgrass, to decrease
and less desirable plants to increase. Adapted grasses and
legumes can be seeded in overgrazed or recently disturbed
areas to reduce erosion and provide desirable forage.

The main limitation of this soil for the production of
nonirrigated wheat, barley, oats, alfalfa, and grass is
steepness of slope. Minimum tillage, early fall seeding, and
cross slope chiseling help to control sheet and rill erosion.
Leaving sufficient amounts of crop residue on the surface
and incorporating minimum amounts into the surface layer
help to maintain good tilth, control erosion, and conserve
moisture. In addition, the use of terraces, diversions, and
stripcropping, either singly or in combination, is advisable on
long slopes. Grassed waterways help to control erosion
from concentrated flow in the major draws and waterways. A
suitable crop rotation on this soil is annual grain for 2 or 3
years followed by alfalfa and grass for 4 to 8 years.

This soil is poorly suited to homesite development. The
main limitation is the moderate depth to bedrock.
Excavations for building sites are limited by bedrock.
Because of the limited depth of soil over the bedrock,
special design of septic tank absorption fields is needed.

This soil is in capability subclass llle, nonirrigated.

28-Bestrom silt loam, 15 to 25 percent slopes. This
moderately deep, well drained soil is on toe slopes and foot
slopes of foothills. It formed in glacial till and is mantled
with volcanic ash and loess. Slopes are complex. The native
vegetation is conifers, shrubs, forbs, and grasses. The
elevation is 1,800 to 2,800 feet. The average annual
precipitation is about 20 inches, and the average annual air
temperature is about 47° F. The frost-free season is 105 to
125 days.

Typically, the surface of this soil is covered with a thin mat
of needles, leaves, and twigs. The surface layer is grayish
brown silt loam about 6 inches thick. The subsoil is brown
gravelly loam about 10 inches thick. The substratum is light
yellowish brown and pale brown gravelly loam about 21
inches thick. It is underlain by basalt at a depth of about 37
inches. Depth to bedrock ranges from 20 to 40 inches. In
places is a similar soil that has bedrock at a depth of less
than 20 inches.

Included with this soil in mapping are areas of-

e Bernhill silt loam, 0 to 15 percent slopes, and
Bestrom silt loam, 25 to 40 percent slopes-on
similar landscape positions

e Donavan loam, 8 to 25 percent slopes-on south
and west-facing slopes

e Green BIluff silt loam, 5 to 15 percent slopes-on
basalt plateaus

¢ poorly drained soils in drainageways and soils
adjacent to seeps and springs



e Rock outcrop

The included areas make up about 15 percent of the
total acreage.

The permeability of this Bestrom soil is moderate, and the
available water capacity is high. The effective rooting depth
is 20 to 40 inches. Runoff is medium, and the hazard of
water erosion is moderate.

This soil is used for grazeable woodland. However, small
areas are cleared and used for nonirrigated crops.

This soil is suited to the production of ponderosa pine and
Douglas-fir.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 90 on the Bestrom soil. The basal area is
about 46 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of trees
6.6 inches in diameter at breast height (dbh) and larger is 33
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 39 cubic feet per acre per year.

Using standard equipment with wheels or tracks on this
soil causes rutting and compaction when the soil is moist.
Puddling can occur when the soil is wet. Using low pressure
ground equipment reduces soil damage and helps to
maintain productivity.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Skid trails, firebreaks, and other surface disturbances
are subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.

The reforestation of cutover areas by ponderosa pine and-
Douglas-fir takes places naturally where seed trees are
present. If openings are made in the canopy, invading brush
species that are not controlled will delay the establishment of
regeneration. Areas also can be reforested by the planting of
ponderosa pine or Douglas-fir seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly pinegrass,
bluebunch wheatgrass, Idaho fescue, spirea, common
snowberry, and lupine. Overgrazing causes desirable plants,
such as pinegrass and bluebunch wheatgrass, to decrease
and less desirable plants to increase. Adapted grasses and
legumes can be seeded in overgrazed or recently disturbed
areas to reduce erosion and provide desirable forage.

The main limitations of this soil for the production of
nonirrigated wheat, barley, oats, alfalfa, and grass are
steepness of slope and the hazard of water erosion.
Minimum tillage, early seeding, and cross slops,
chiseling help to control sheet and rill erosion. Leaving
sufficient crop residue on the surface and incorporating
minimum amounts into the surface layer help to maintain
good tilth, control erosion, and conserve moisture. In
addition, the use of divided slope farming, stripcropping,
diversions, or terraces may be needed to help control
erosion on nonirrigated cropland. Grassed waterways help to
control erosion from concentrated flow in the

major draws and waterways. A suitable crop rotation on
this soil is annual grain for 2 years followed by alfalfa and
grass for 4 to 8 years.

This soil is poorly suited to homesite development. The
main limitations are steepness of slope and the moderate
depth to bedrock. Special design of buildings is needed to
overcome the limitation imposed by slope. Excavations for
building sites are limited by bedrock. The main limitations for
septic tank absorption fields are steepness of slope and the
moderate depth to bedrock. Special design is needed
because of the limited depth of soil over the bedrock.

This soil is in capability subclass Ve, nonirrigated.

29-Bestrom silt loam, 25 to 40 percent slopes. This
moderately deep, well drained soil is on foot slopes of
foothills. It formed in glacial till and is mantled with volcanic
ash and loess. Slopes are complex. The native vegetation is
conifers, shrubs, forbs, and grasses. Elevation is 1,800 to
2,800 feet. The average annual precipitation is about 20
inches, and the average annual air temperature is about 47°
F. The frost-free season is 105 to 125 days.

Typically, the surface of this soil is covered with a thin mat
of needles, leaves, and twigs. The surface layer is grayish
brown silt loam about 6 inches thick. The subsoil is brown
gravelly loam about 10 inches thick. The substratum is light
yellowish brown and pale brown gravelly loam about 21
inches thick. It is underlain by basalt at a depth of about 37
inches. The depth to bedrock ranges from 20 to 40 inches.
In places is a similar soil that has bedrock at a depth of less
than 20 inches.

Included with this soil in mapping are areas of-

e Bernhill silt loam, 25 to 40 percent slopes, and
Bestrom silt loam, 15 to 25 percent slopes-on
similar landscape positions

e Donavan loam, 25 to 40 percent slopes-on
south- and west-facing slopes

e poorly drained soils in drainageways and soils
adjacent to seeps and springs

e Rock outcrop

The included areas make up about 20 percent of the
total acreage.

The permeability of this Bestrom soil is moderate, and the
available water capacity is high. The effective rooting depth
is 20 to 40 inches. Runoff is rapid, and the hazard of water
erosion is high.

This soil is used for grazeable woodland.

This soil is suited to the production of ponderosa pine.
Douglas-fir is also suited to this soil.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 90 on the Bestrom soil. The basal area is
about 46 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of trees
6.6 inches in diameter at breast height (dbh) and larger is
33 cubic feet per acre per year. The CMAI at 40 years of
trees 0.6 inch dbh and larger is 39 cubic feet per acre per
year.



Using standard equipment with wheels or tracks on this
soil causes rutting and compaction when the soil is moist.
Puddling can occur when the soil is wet. Using low
pressure ground equipment reduces soil damage and helps
to maintain productivity.

The proper design of road drainage systems and care in
the placement of culverts helps to control erosion on this
soil. Skid trails, firebreaks, and other surface disturbances
are subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.
Roads are more costly to construct and maintain on the
steeper slopes.

The reforestation of cutover areas by ponderosa pine and
Douglas-fir takes place naturally where seed trees are

present. If openings are made in the canopy, invading brush

species that are not controlled will delay the establishment
of regeneration. Areas also can be reforested by the
planting of ponderosa pine or Douglas-fir seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly pinegrass,
bluebunch wheatgrass, spirea, common snowberry, and
lupine. Overgrazing causes desirable plants, such as
pinegrass and bluebunch wheatgrass, to decrease and less
desirable plants to increase. Adapted grasses and legumes
can be seeded in overgrazed or recently disturbed areas to
reduce erosion and provide desirable forage.

This soil is poorly suited to homesite development. The
main limitations are steepness of slope and the moderate
depth to bedrock. Special design of buildings is needed to
overcome the limitation imposed by slope. Excavations for
building sites are limited by bedrock. The main limitations for
septic tank absorption fields are steepness of slope and the
depth to rock. Special design is needed because of the
limited depth of soil over the bedrock.

This soil is in capability subclass Vle, nonirrigated.

30-Bisbee loamy fine sand, 0 to 15 percent slopes.
This very deep, somewhat excessively drained soil is on
undulating, dunelike terraces. It formed in windworked,
sandy outwash material (fig. 2). The native vegetation is
conifers, shrubs, forbs, and grasses. Elevation is 1,400 to
2,100 feet. The average annual precipitation is about 18
inches, and the average annual air temperature is about 47°
F. The frost-free season is 110 to 130 days.

Typically, the surface of this soil is covered with a thin
mat of partially decomposed organic litter about 1 /2 inch
thick. The surface layer is grayish brown loamy fine sand
about 5 inches thick. The underlying material is light
brownish gray loamy fine sand about 14 inches thick. Below
that is light yellowish brown sand to a depth of 60
inches or more. Iron stains occur in the underlying material.
In places is a similar soil that has fine textured
lakebed sediment in the underlying material, and a

Figure 2.-A profile of Bisbee loamy fine sand. This soil formed
in windworked sandy outwash. It is somewhat
excessively drained.

similar soil that has fine textured lakebed sediment in the
lower part of the profile.

Included with this soil in mapping are small areas of-

e Dart loamy coarse sand, 0 to 8 percent slopes,
Hagen sandy loam, 0 to 15 percent slopes,
Marble loamy sand, 5 to 25 percent slopes, and
Springdale sandy loam, 0 to 15 percent slopes
on similar landscape positions
e Bisbee loamy fine sand, 25 to 45 percent slopes
on terrace escarpments

The included areas make up about 15 percent of the
total acreage.

The permeability of this Bisbee soil is rapid, and the
available water capacity is moderate. The effective rooting
depth is 60 inches or more. Runoff is medium. The hazard
of water erosion is moderate, and the hazard of wind
erosion is high.



Most areas of this soil are used for grazeable
woodland. However, some areas are used for irrigated
and nonirrigated crops.

This soil is suited to the production of ponderosa pine.
Douglas-fir also grows on this soil, but it is limited in extent.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 104 on the Bisbee soil The basal area is
about 46 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of trees
6.6 inches in diameter at breast height (dbh) and larger is
44 cubic feet per acre per year. The CMAI at 40 years of
trees 0.6 inch dbh and larger is 51 cubic feet per acre per
year.

The main limitation of this soil for the harvesting of timber
is the loose, sandy surface layer. Using standard equipment
with wheels or tracks causes rutting and surface
displacement when the soil is dry. Using low pressure
ground equipment reduces soil damage and helps to
maintain productivity.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Skid trails, firebreaks, and other surface disturbances
are subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.

The reforestation of cutover areas by ponderosa pine
takes place naturally where seed trees are present.
However, the high soil surface temperature in summer and
moderate available water capacity reduce the chances of
seedling survival. Areas also can be reforested by the
planting of ponderosa pine seedlings.

This soil is suited to grazing and browsing. In most
areas, the native understory vegetation is mainly bluebunch
wheatgrass, ldaho fescue, common snowberry, and
balsamroot. Overgrazing causes desirable plants, such as
Idaho fescue and bluebunch wheatgrass, to decrease and
less desirable plants to increase. Adapted grasses and
legumes can be seeded in overgrazed or recently disturbed
areas to reduce erosion and provide desirable forage.

The main limitation of this soil for the production of
nonirrigated alfalfa, grass, hay, and wheat is the hazard of
wind erosion. Minimum tillage and early seeding at right
angles to the erosive winds help to control wind erosion on
nonirrigated cropland. The use of surface residue helps to
conserve moisture and also to control wind erosion. Grass,
legumes, or grass and legumes planted in rotation are
additional ways to provide excellent erosion control.
Grassed waterways help to control the water erosion
caused by concentrated flow in the major draws and
waterways. A suitable crop rotation on this soil is alfalfa and
grass for 4 to 8 years followed by annual grain for 2 years.

Sprinkler irrigation is the best method of water
application for the production of irrigated grass-legume
hay crops. The main limitations are available water
capacity and slope. Application of water should be

adjusted to the available water capacity, the water intake
rate, and the crop needs to avoid over irrigation and
leaching of plant nutrients.

This soil is suited to homesite development. Cutbanks are
not stable, however, and are subject to caving. In addition,
special design of buildings is needed to overcome the
limitation imposed by slope. The main limitation for septic
tank absorption fields is very rapid permeability in the
substratum. The contamination of ground water supplies as a
result of seepage is a possibility.

This soil is in capability subclass Ve, nonirrigated and
irrigated.

31-Bisbee loamy fine sand, 25 to 45 percent slopes.
This very deep, somewhat excessively drained soil is on
terrace breaks. It formed in windworked, sandy outwash
material. Slopes are convex. The native vegetation is
conifers, shrubs, forbs, and grasses. Elevation is 1,400 to
2,100 feet. The average annual precipitation is about 18
inches, and the average annual air temperature is about 47°
F. The frost-free season is 110 to 130 days.

Typically, the surface of this soil is covered with a thin
mat of partially decomposed organic litter about 1/2 inch
thick. The surface layer is grayish brown loamy fine sand
about 4 inches thick. The underlying material is light
brownish gray loamy fine sand about 14 inches thick. Below
that is light yellowish brown sand to a depth of 60 inches or
more. Some iron stains occur in the underlying material.

Included with this soil in mapping are small areas of-

e Spens extremely gravelly loamy sand, 25 to 65
percent slopes-on similar landscape positions

e Bisbee loamy fine sand, 0 to 15 percent slopes,
Hagen sandy loam, 15 to 40 percent slopes, and
Marble loamy sand, 5 to 25 percent slopes

The included areas make up about 20 percent of the
total acreage.

The permeability of this Bisbee soil is rapid, and the
available water capacity is moderate. The effective rooting
depth is 60 inches or more. Runoff is rapid. The hazards of
water erosion and wind erosion are high.

Most areas of this soil are used for grazeable
woodland.

This soil is suited to the production of ponderosa pine.
Douglas-fir also grows on this soil, but it is limited in extent.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 104 on the Bisbee soil. The basal area is
about 46 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of trees
6.6 inches in diameter at breast height (dbh) and larger is
44 cubic feet per acre per year. The CMAI at 40 years of
trees 0.6 inch dbh and larger is 51 cubic feet per acre per
year.

The main limitations of this soil for the harvesting of
timber are the loose, sandy surface layer and steepness



of slope. Using standard equipment with wheels or tracks
causes rutting and surface displacement when the soil is dry.
The use of low pressure ground equipment reduces soil
damage and helps to maintain productivity.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Skid trails, firebreaks, and other surface disturbances are
subject to rilling and gullying Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.
Roads are more costly to construct and maintain on the
steeper slopes.

The reforestation of cutover areas by ponderosa pine
takes place naturally where seed trees are present.
However, the high soil surface temperature in summer and
moderate available water capacity reduce the chances of
seedling survival. Areas also can be reforested by the
planting of ponderosa pine seedlings.

This soil is suited to grazing and browsing. In most
areas, the native understory vegetation is mainly bluebunch
wheatgrass, ldaho fescue, common snowberry, and
balsamroot. Overgrazing causes desirable plants, such
as ldaho fescue and bluebunch wheatgrass, to decrease
and less desirable plants to increase. Adapted grasses and
legumes can be seeded in overgrazed or recently disturbed
areas to reduce erosion and provide desirable forage.

This soil is poorly suited to homesite development. The
main limitation is steepness of slope. Special design of
buildings is needed to overcome this limitation. In addition,
cutbanks are not stable and are subject to caving. The main
limitations for septic tank absorption fields are very rapid
permeability in the substratum and steepness of slope. The
contamination of ground water supplies as a result of
seepage is a possibility.

This soil is in capability subclass Vle, nonirrigated.

32-Bong sandy loam, 0 to 15 percent slopes. This very
deep, somewhat excessively drained soil is on terraces. It
formed in mixed, sandy glacial outwash material, with an
admixture of volcanic ash and loess. Slopes are complex.
The native vegetation is shrubs, grasses, and forbs. Elevation
is 1,800 to 2,500 feet. The average annual precipitation is
about 17 inches, and the average annual air temperature is
about 47° F. The frost-free season is 130 to 150 days.

Typically, the surface layer is dark grayish brown sandy
loam about 16 inches thick. The subsoil is yellowish brown
coarse sandy loam about 8 inches thick. The upper part of
the substratum is brown loamy coarse sand about 9 inches
thick. The lower part is pale brown coarse sand to a depth
of 60 inches or more.

Included with this soil in mapping are small areas of
Bong sandy loam, 15 to 25 percent slopes; Cheney stony
silt loam, 5 to 25 percent slopes; and Phoebe sandy loam,
5 to 15 percent slopes. These soils are on concave
slopes. The included areas make up about 15 percent of
the total acreage.

The permeability of this Bong soil is moderately rapid to
the substratum and very rapid through it. The

available water capacity is high. The effective rooting depth
is 60 inches or more. Runoff is slow. The hazard of water
erosion is slight, but the hazard of wind erosion is high.

This soil is used for irrigated and nonirrigated crops
and for rangeland.

The main limitations of this soil for the production of
irrigated and nonirrigated wheat, barley, alfalfa, and grass
are slope and the hazard of wind erosion. Minimum tillage
and early seeding at right angles to the erosive winds help
to control wind erosion on nonirrigated cropland. The use
of surface residue helps to conserve moisture and to
control wind erosion. Planting grass, legumes, or grass and
legumes in rotation are additional ways to provide excellent
wind erosion control. Grassed waterways help to control the
water erosion caused by concentrated flow in the major
draws and waterways. A suitable crop rotation on this soil is
annual grain for 2 or 3 years followed by alfalfa and grass
for 4 to 8 years.

This soil is suited to grazing. The native vegetation is
mainly bluebunch wheatgrass, needleandthread, Sandberg
bluegrass, and Thurber needlegrass. Overgrazing causes
desirable plants, such as bluebunch wheatgrass and Thurber
needlegrass, to decrease and less desirable plants to
increase. Adapted grasses and legumes can be seeded in
overgrazed or recently disturbed areas to reduce erosion
and provide desirable forage.

This soil is suited to homesite development. Cutbanks are
not stable, however, and are subject to caving. The main
limitation for septic tank absorption fields is very rapid
permeability in the substratum. The contamination of ground
water supplies as a result of seepage is a possibility.

This soil is in capability subclass llle, nonirrigated and
irrigated.

33-Bong sandy loam, 15 to 25 percent slopes. This
very deep, somewhat excessively drained soil is on rolling
terraces. It formed in mixed, sandy glacial outwash material,
with an admixture of volcanic ash and loess. Slopes are
convex. The native vegetation is shrubs, grasses, and forbs.
Elevation is 1,800 to 2,500 feet. The average annual
precipitation is about 17 inches, and the average annual air
temperature is about 47° F. The frost-free season is 130 to
150 days.

Typically, the surface layer is dark grayish brown sandy
loam about 16 inches thick. The subsoil is yellowish brown
coarse sandy loam about 8 inches thick. The upper part of
the substratum is brown loamy coarse sand about 9 inches
thick. The lower part of the substratum is pale brown coarse
sand to a depth of 60 inches or more.

Included with this soil in mapping are small areas of Bong
sandy loam, 0 to 15 percent slopes; Cheney stony silt loam,
5 to 25 percent slopes; and Phoebe sandy loam, 5 to 15
percent slopes. These soils are on



concave slopes. The included areas make up about 15
percent of the total acreage.

The permeability of this Bong soil is moderately rapid to
the substratum and very rapid through it. The available
water capacity is moderate. The effective rooting depth is 60
inches or more. Runoff is medium. The hazard of water
erosion is moderate, and the hazard of wind erosion is high.

This soil is used for nonirrigated crops and for
rangeland.

The main limitations of this soil for the production of
nonirrigated wheat, barley, alfalfa, and grass are slope and
the hazards of wind and water erosion. Minimum tillage and
early seeding at right angles to the erosive winds help to
control wind erosion on nonirrigated cropland. The use of
surface residue conserves moisture and also helps to control
wind erosion. Planting grass, legumes, or grass and legumes
in rotation are additional ways to provide excellent wind
erosion control. In addition, divided slope farming,
stripcropping, diversions, or terraces may be needed to
help control erosion on nonirrigated cropland. Grassed
waterways help to control water erosion caused by
concentrated flow in the major draws and waterways. A
suitable crop rotation on this soil is annual grain for 2 years
followed by alfalfa and grass for 4 to 8 years.

This soil is suited to rangeland. The native vegetation is
mainly bluebunch wheatgrass, needleandthread, Sandberg
bluegrass, and Thurber needlegrass. Overgrazing causes
desirable plants, such as bluebunch wheatgrass and
Thurber needlegrass, to decrease and less desirable
plants to increase. Adapted grasses and legumes can be
seeded in overgrazed or disturbed areas to reduce erosion
and provide desirable forage

This soil is poorly suited to homesite development. The
main limitation is steepness of slope. Special design of
buildings is needed to overcome this limitation. In addition,
cutbanks are not stable and are subject to caving. The main
limitations for septic tank absorption fields are steepness of
slope and very rapid permeability in the substratum. The
contamination of ground water supplies as a result of
seepage is a possibility

This soil is in capability subclass IVe, nonirrigated.

34-Bonner gravelly sandy loam, 30 to 65 percent
slopes. This very deep, well drained soil is on terrace
escarpments. It formed in glacial outwash material and is
mantled with volcanic ash and loess. Slopes are convex.
The native vegetation is conifers, grasses, shrubs, and forbs.
Elevation is 1,800 to 2,500 feet. The average annual
precipitation is about 21 inches, and the average annual air
temperature is about 44° F. The frost-free season is 100 to
125 days.

Typically, the surface is covered with a mat of partially
decomposed organic litter about 2 inches thick. The upper
part of the subsaoil is brown and light yellowish brown
gravelly sandy loam about 17 inches thick, and the lower
part is light yellowish brown gravelly loam

about 8 inches thick. The upper part of the substratum is light
yellowish brown gravelly loamy sand about 10 inches thick.
The lower part of the substratum is pale brown very gravelly
loamy sand to a depth of 60 inches or more.

Included with this soil in mapping are small areas of
Hagen sandy loam, 15 to 40 percent slopes, and Martella
silt loam, 25 to 40 percent slopes, on terrace
escarpments. The included areas make up about 20
percent of the total acreage.

The permeability of this Bonner soil is moderately rapid
through the subsoil and very rapid through the substratum.
The available water capacity is moderate. The effective
rooting depth is 60 inches or more. Runoff is rapid, and the
hazard of water erosion is high.

This soil is used for grazeable woodland.

This soil is suited to the production of Douglas-fir.
Ponderosa pine and lodgepole pine also grow on this
soil.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 107 on the Bonner soil. The basal area is
about 56 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of trees
6.6 inches in diameter at breast height (dbh) and larger is 56
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 65 cubic feet per acre per year.

The main limitation of this soil for the harvesting of timber
is steepness of slope. In skidding operations, the steep
slopes restrict the use of equipment with wheels or tracks.
Cable yarding systems generally are safer to use and cause
less displacement of the soil.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this soil.
Yarding paths, skid trails, firebreaks, and other surface
disturbances are subject to rilling and gullying. Seeding the
spoil from excavations reduces rill and gully erosion and
sloughing. Roads are more costly to construct and maintain
on the steeper slopes. Large cut and fill operations remove
the soil from productive use if the roads are located at mid
slope.

The reforestation of cutover areas by Douglas-fir,
ponderosa pine, and lodgepole pine takes place naturally
where seed trees are present. However, the high soil surface
temperatures in summer and moderate available water
capacity reduce the chances of seedling survival. The
survival of natural Douglas-fir seedlings may be poor in areas
where the surface layer has been displaced by logging
operations. Areas also can be reforested by the planting of
ponderosa pine, Douglas-fir, or lodgepole pine seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly pinegrass,
sedge, and common snowberry. Overgrazing causes
desirable plants, such as pinegrass and sedge, to decrease
and less desirable plants to increase. The location of salt
licks, stockwatering facilities, and roads and trails should be
carefully considered because



steepness of slope may limit access by livestock. Adapted
grasses and legumes can be seeded in overgrazed or
recently disturbed areas to reduce erosion and provide
desirable forage.

This soil is in capability subclass Vlle, nonirrigated.

35-Bonner silt loam, 0to 10 percent slopes. This very
deep, well drained soil is on terraces. It formed in glacial
outwash material and is mantled with volcanic ash and
loess. The native vegetation is conifers, grasses, shrubs,
and forbs. Elevation is 1,800 to 2,500 feet. The average
annual precipitation is about 21 inches, and the average
annual air temperature is about 44° F. The frost-free season
is 100 to 125 days.

Typically, the surface of this soil is covered with a mat of
partially decomposed organic litter about 2 inches
thick. The upper part of the subsoil is brown and light
yellowish brown silt loam about 17 inches thick, and the
lower part is light yellowish brown gravelly loam about 8
inches thick. The upper part of the substratum is light
yellowish brown gravelly loamy sand about 10 inches thick,
and the lower part is pale brown very gravelly loamy sand to
a depth of 60 inches or more.

Included with this soil in mapping are areas of-

e Bonner cobbly silt loam, 0 to 10 percent slopes,
Hagen sandy loam, 0 to 15 percent slopes, and
Martella silt loam, 5 to 15 percent slopes-on
similar landscape positions

e Rathdrum silt loam-on terraces, along
intermittent drainageways, and in slight
depressions

The included areas make up about 15 percent of the
total acreage.

The permeability of this Bonner soil is moderately rapid
through the subsoil and very rapid through the substratum.
The available water capacity is moderate. The effective
rooting depth is 60 inches or more. Runoff is slow, and the
hazard of water erosion is slight to moderate.

This soil is used for grazeable woodland and for
nonirrigated and irrigated crops.

This soil is suited to the production of Douglas-fir.
Ponderosa pine and lodgepole pine also grow on this soil.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 107 on the Bonner soil. The basal area is about 56
percent of normal, even-aged, unmanaged stands. Thus, the
mean annual increment at 80 years of age of trees 6.6
inches in diameter at breast height (dbh) and larger is 56
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch and larger is 65 cubic feet per acre per year.

Using standard equipment with wheels or tracks on this
soil causes rutting and compaction when the soil is moist
and displacement of the surface layer when the soil is dry.
Puddling can occur when the soil its wet. Using low
pressure ground equipment reduces soil damage and helps
to maintain productivity.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this soil.
Skid trails, firebreaks, and other surface disturbances are
subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.

The reforestation of cutover areas by Douglas-fir,
ponderosa pine, and lodgepole pine takes place naturally
where seed trees are present. However, the high soil surface
temperature in summer and moderate available water
capacity reduce the chances of seedling survival. The
survival of natural Douglas-fir seedlings may be poor in
areas where the surface layer has been displaced by logging
operations. Areas also can be reforested by the planting of
ponderosa pine, Douglas-fir, or lodgepole pine seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly pinegrass,
sedge, and common snowberry. Overgrazing causes
desirable plants, such as pinegrass and sedges, to
decrease and less desirable plants to increase. Adapted
grasses and legumes can be seeded in overgrazed or
recently disturbed areas to reduce erosion and provide
desirable forage.

The main limitation of this soil for the production of
nonirrigated wheat, barley, alfalfa, and grass is available
water capacity. Minimum tillage, early seeding, and
cross slope chiseling help to control sheet and rill erosion.
Leaving sufficient crop residue on the surface and
incorporating minimum amounts into the surface layer help to
maintain good tilth, conserve moisture, and control erosion.
In addition, the use of divided slope farming, stripcropping,
diversions, or terraces may be needed to help control
erosion on nonirrigated cropland. Grassed waterways help to
control erosion from concentrated flow in the major draws
and waterways. A suitable crop rotation on this soil is alfalfa
and grass for 4 to 8 years followed by grain for 2 years.

Sprinkler irrigation is the best method of water
application for the production of irrigated wheat, barley,
grain, and legume hay crops. The main limitations are slope
and available water capacity. Application of water should be
adjusted to the available water capacity, the water intake
rate, and the crop needs to avoid over irrigation, erosion,
and leaching of plant nutrients.

This soil is suited to homesite development. Cutbanks
are not stable, however, and are subject to caving. In
addition, special design of buildings is needed to overcome
the limitation imposed by slope. The main limitation for
septic tank absorption fields is very rapid permeability in the
substratum. The contamination of ground water supplies as
a result of seepage is a possibility.

This soil is in capability subclass IVe, nonirrigated, and llle,
irrigated.

36-Bonner cobbly silt loam, 0 to 10 percent slopes.
This very deep, well drained soil is on terraces.



It formed in glacial outwash material and is mantled with
volcanic ash and loess. The native vegetation is conifers,
grasses, shrubs, and forbs. Elevation is 1,800 to 2,500 feet.
The average annual precipitation is about 21 inches, and the
average annual air temperature is about 44° F. The frost-
free season is 100 to 125 days.

Typically, the surface of this soil is covered with a mat of
partially decomposed organic litter about 2 inches thick. The
upper part of the subsoil is brown and light yellowish brown
cobbly silt loam about 17 inches thick, and the lower part is
light yellowish brown gravelly loam about 8 inches thick. The
upper part of the substratum is light yellowish brown gravelly
loamy sand about 10 inches thick, and the lower part is pale
brown very gravelly loamy sand to a depth of 60 inches or
more.

Included with this soil in mapping are areas of-

e Bonner silt loam, 0 to 10 percent slopes, Hagen
sandy loam, 0 to 15 percent slopes, and Martella
silt loam, 5 to 15 percent slopes-on similar
landscape positions

e Rathdrum silt loam-on terraces, along intermittent
drainageways, and in slight depressions

The included areas make up about 15 percent of the
total acreage.

The permeability of this Bonner soil is moderately rapid
through the subsoil and rapid through the substratum. The
available water capacity is moderate. The effective rooting
depth is 60 inches or mere. Runoff is slow, and the hazard
of water erosion is slight.

This soil is used for grazeable woodland.

This soil is suited to the production of Douglas-fir.
Ponderosa pine and lodgepole pine also grow on this soil.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 107 on the Bonner soil. The nasal area is
about 56 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of trees
6.6 inches in diameter at breast height (dbh) and larger is 56
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 65 cubic feet per acre per year.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Skid trails, firebreaks, and other surface disturbances
are subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.

The reforestation of cutover areas by Douglas-fir,
ponderosa pine, and lodgepole pine takes place naturally
where seed trees are present. However, the high soil surface
temperature in summer and moderate available water
capacity reduce the chances of seedling survival. The survival
of natural Douglas-fir seedlings may be poor in areas where
the surface ash layer has beer displaced by logging
operations. Areas can also be reforested by the planting of
ponderosa pine, Douglas-fir, or lodgepole pine seedlings.

This soil is suited to grazing and browsing. In most
areas, the native understory vegetation is mainly pinegrass,
Columbia needlegrass, kinnikinnick, common yarrow, and
common snowberry. Overgrazing causes desirable plants,
such as pinegrass and Columbia needlegrass, to decrease
and less desirable plants to increase. Adapted grasses and
legumes can be seeded in overgrazed or recently disturbed
areas to reduce erosion and provide desirable forage.

This soil is suited to homesite development. The main
limitation is large stones. Cobbles on the surface may hinder
excavations. Cutbanks are not stable and are subject to
caving. In addition, special design of buildings is needed to
overcome the limitation imposed by slope. The main
limitation for septic tank absorption fields is very rapid
permeability in the substratum. The contamination of ground
water supplies as a result of seepage is a possibility.

This soil is in capability subclass Vls, nonirrigated.

37-Bossburg muck. This very deep, very poorly
drained soil is on bottom lands adjacent to lakes and ponds.
It formed in mixed, alluvial volcanic ash (fig. 3). Slopes are 0
to 3 percent. The native vegetation is water-tolerant
grasses, shrubs, and forbs. Elevation is 2,000 to 2,500 feet.
The average annual precipitation is about 20 inches, and the
average annual air temperature is about 47° F. The frost-
free season is 100 to 125 days.

Typically, the upper part of the surface layer is dark gray
muck about 8 inches thick, and the lower part is mottled,
very dark gray silt loam about 10 inches thick. The
underlying material is mottled, gray and white silt loam
about 36 inches thick. It is underlain by a light brownish
gray organic layer to a depth of 60 inches or more.

Included with this soil in mapping are areas of-

e Chamokane loam and Colville silt loam-on bottom
lands adjacent to stream channels

e Histosols, ponded, Peone silt loam, and Saltese
muck-on bottom lands and along perimeters of
lakes

The included areas make up about 15 percent of the
total acreage.

The permeability of this Bossburg soil is moderate, and
the available water capacity is very high. The effective
rooting depth is limited by a seasonal water table that is at
or near the surface to a depth of 1 foot from February to
May. Runoff is very slow. There is no hazard of water
erosion. This soil is subject to frequent flooding for long
periods from February to May.

This soil is used mainly for rangeland and for
nonirrigated crops.

The main limitation of this soil for the production of
wheat, barley, oats, and clover and grass hay is wetness.
Drainage will permit earlier spring seeding and provide
increased yields. Tile drainage and control structures can
be used to control the water table if a suitable outlet is
available. Subsidence can be reduced



Figure 3.-A profile of Bossburg muck. This soil formed in alluvium
from volcanic ash. The stratified layers are common
to soils on alluvial bottom lands.

by maintaining the water table immediately below the root
zone and allowing it to return to the surface during the
nongrowing season. Minimum tillage helps to avoid
compaction. The use of crop residue on and in the surface
layer helps to maintain good tilth and conserve moisture. A
suitable crop rotation on this soil is clover and grass for 4 to
8 years followed by annual grain for 2 years.

This soil is suited to rangeland. The native vegetation is
mainly tufted hairgrass, redtop, and sedge Overgrazing
causes desirable plants, such as tufted hairgrass, to decrease
and less desirable plants to increase. The time of grazing use
should be carefully considered because wetness of the soil
may limit access by livestock. Adapted grasses and
legumes can be seeded to increase desirable forage if the
range has

deteriorated. However, special techniques are needed to
establish satisfactory seedings.

This soil is poorly suited to homesite development. The
main limitations are the hazard of flooding, wetness, and
low strength. Buildings should be placed above the
expected flood level. Dikes and channels can be used to
protect homesites from being flooded. Drainage is needed if
buildings are constructed. The design of buildings should
offset the limited ability of the soil to support a load. The
main limitations for septic tank absorption fields are the
hazard of flooding and wetness.

This soil is in capability subclass IVw, nonirrigated.

38-Brickel stony loam, 20 to 60 percent slopes. This
moderately deep, well drained soil is on upper side slopes
and ridgetops of mountains. It formed in residuum,
colluvium, and glacial till derived from granitic rock, with an
admixture of volcanic ash and loess. The aspect is mainly to
the south and west. Slopes are convex. The native
vegetation is grass, forbs, shrubs, and scattered conifers.
Elevation is 4,500 to 7,000 feet. The average annual
precipitation is about 40 inches, and the average annual air
temperature is about 40° F. The frost-free season is 60 to 80
days.

Typically, the surface layer is dark brown and dark
grayish brown stony loam about 16 inches thick. The
subsail is brown very stony fine sandy loam about 16
inches thick. The substratum is light yellowish brown
extremely stony sandy loam about 6 inches thick.
Fractured, fine-grained gneiss is at a depth of about 38
inches. Depth to bedrock ranges from 20 to 40 inches. In
places is a similar soil that has bedrock at a depth of less
than 20 inches.

Included with this soil in mapping are areas of-

e Buhrig very stony loam, 40 to 65 percent slopes
on convex, north- and east-facing side slopes

e Huckleberry silt loam, 40 to 65 percent slopes
on north- and east-facing slopes in places of
contact with shale

e Moscow silt loam, 40 to 65 percent slopes-on
convex, south- and west-facing upper side slopes

e Vassar silt loam, 0 to 65 percent slopes-on
convex, north- and east-facing upper side slopes

e Rock outcrop

The included areas make up about 20 percent of the
total acreage.

The permeability of this Brickel soil is moderate, and the
available water capacity is low. The effective rooting depth
is 20 to 40 inches. Runoff is rapid, and the hazard of water
erosion is high.

This soil is used for rangeland. The main limitation is
steepness of slope and stones on the surface in some
areas. The native vegetation is mainly common beargrass,
green fescue, sedge, black mountain huckleberry, and
mountain ash. Overgrazing causes desirable plants, such as
red fescue, to decrease and less desirable plants to
increase. The location of salt licks, stockwatering facilities,



be carefully considered because steepness of slope may
limit access by livestock. Adapted grasses and legumes can
be seeded in overgrazed or recently disturbed areas to
reduce erosion and provide desirable forage. Areas can be
seeded by aerial application or by hand broadcasting.

This soil is poorly suited to homesite development. The
main limitation is steepness of slope. Special design of
buildings is needed to overcome this limitation. Excavations
for building sites are limited by the moderate depth to
bedrock. The main limitations for septic tank absorption
fields are steepness of slope and the depth to rock. Special
design is needed because of the limited depth of soil over
the bedrock.

This soil is in capability subclass Vlle, nonirrigated.

39-Bridgeson silt loam. This very deep, poorly drained
soil is on bottom lands and low stream terraces. It formed in
mixed alluvium that included igneous material, lacustrine
sediment, volcanic ash, and loess. Slope is 0 to 3 percent.
The native vegetation is water-tolerant grasses, sedges,
rushes, and forbs. Elevation is 1,600 to 2,200 feet. The
average annual precipitation is about 20 inches, and the
average annual air temperature is about 48° F. The frost-free
season is 100 to 125 days.

Typically, the surface layer is gray silt loam about 10
inches thick. The underlying material is mottled, light gray
heavy silt loam about 2 inches thick. It is underlain by
mottled, light gray and gray silty clay loam to a depth of 60
inches or more.

Included with this soil in mapping are areas of —

e Chewelah fine sandy loam, Narcisse silt loam, and
Colville silt loam-on similar landscape positions

e Peone silt loam-in depressions and on bottom
lands

The included areas make up about 20 percent of the
total acreage.

The permeability of this Bridgeson soil is moderately
slow, and the available water capacity is very high. The
effective rooting depth is limited by a seasonal high water
table that is at a depth of .5 foot to 1.5 feet. This soil is
subject to occasional flooding for long periods from
February to April. Runoff is very slow.

This soil is used for nonirrigated crops and for
rangeland.

The main limitations of this soil for the production of
wheat, barley, oats, clover, and grass are the seasonal high
water table and the hazard of flooding. | n wet years, spring
planting may be delayed. Protective levees help to reduce
flooding. Proper timing of minimum tillage helps to avoid
compaction. Incorporating crop residue into the surface layer
helps to maintain good tilth and conserve moisture. Tile
drainage or open ditches can be used to remove excess
water if a suitable outlet is available. A suitable crop rotation
on this soil is clover and grass for 4 to 8 years followed by
annual grain for 2 years.

This soil is suited to rangeland. The native vegetation is
mainly reed canarygrass, tufted hairgrass, redtop,

sedge, and lupine. Overgrazing causes desirable plants,
such as tufted hairgrass, to decrease and less desirable
plants to increase. The time of grazing use should be
carefully considered because wetness of the soil may limit
access by livestock. Adapted grasses and legumes can be
seeded to reduce erosion and to increase desirable forage
in areas where the range has deteriorated or in recently
disturbed areas. However, special techniques are needed to
establish satisfactory seedings.

This soil is poorly suited to homesite development. The
main limitations are the hazard of flooding and wetness.
Buildings should be located above the expected flood level.
Dikes and channels can be used to protect homesites from
being flooded. Drainage is needed if buildings are
constructed on this soil. The main limitations for septic tank
absorption fields are the hazard of flooding, wetness, and
moderately slow permeability. The high water table increases
the possibility of failure of septic tank absorption fields.
Using sandy backfill for the trench and long absorption lines
help to compensate for the restricted permeability.

This soil is in capability subclass Illw, nonirrigated.

40-Bridgeson silt loam, drained. This very deep,
artificially drained soil is on bottom lands. It formed in mixed
alluvium that included igneous material, lacustrine sediment,
volcanic ash, and loess. Slope is 0 to 3 percent. The native
vegetation is water-tolerant grasses, sedges, rushes, and
forbs. The elevation is 1,600 to 2,200 feet. The average
annual precipitation is about 20 inches, and the average
annual air temperature is about 48° F. The frost-free season
is 100 to 125 days.

Typically, the surface layer is gray silt loam about 10
inches thick. The underlying material is mottled, light gray
heavy silt loam about 2 inches thick. It is underlain by
mottled, light gray and gray silty clay loam to a depth of 60
inches or more.

Included with this soil in mapping are areas of
Chewelah fine sandy loam, Narcisse silt loam, Colville silt
loam, and Peone silt loam in depressions and on bottom
lands. The included areas make up about 15 percent of
the total acreage.

The permeability of this Bridgeson soil is moderately slow,
and the available water capacity is very high. The effective
rooting depth is limited by a seasonal high water table that
is at a depth of 2 to 4 feet. This soil is subject to occasional
flooding for long periods from February to April. Runoff is
very slow. There is no hazard of water erosion.

This soil is used for nonirrigated crops.

The main limitations of this soil for the production of wheat,
barley, oats, clover, and grass are wetness and the hazard
of flooding. Tile drainage or open ditches can be used to
remove excess water if outlets are available. Protective
levees help to reduce flooding. Growing grass and legumes
in rotation helps to maintain and improve tilth. Proper timing
of minimum tillage helps to avoid



compaction. Chiseling may be needed every few years to
break tillage pans. Incorporating crop residue into the surface
layer helps to maintain good tilth and conserve moisture. A
suitable crop rotation on this soil is annual grain or a 3-year
rotation of winter wheat, spring grain, and summer fallow for
weed control.

This soil is poorly suited to homesite development. The
main limitations are the hazard of flooding and wetness.
Buildings should be located above the expected flood level.
Drainage is needed if buildings are constructed on this soil.
Dikes and channels can be used to protect homesites from
being flooded. The main limitations for septic tank absorption
fields are flooding, wetness, and moderately slow
permeability. The high water table increases the possibility of
failure of septic tank absorption fields. Using sandy backfill
for the trench and long absorption lines help to compensate
for the restricted permeability.

This soil is in capability subclass Ilw, nonirrigated.

41-Buhrig very stony loam, 25 to 40 percent slopes.
This moderately deep, well drained soil is on upper foot
slopes and ridgetops of mountains. It formed in colluvium
and residuum derived from metasedimentary and igneous
rocks and is mantled with volcanic ash and loess. Slopes are
convex. The native vegetation is conifers, forbs, shrubs, and
grasses. Elevation is 3,000 to 6,500 feet. The average
annual precipitation is about 30 inches, and the average
annual air temperature is about 40° F. The frost-free season
is 80 to 100 days.

Typically, the surface of this soil is covered with an
organic mat about 1 inch thick. The surface layer is grayish
brown very stony loam about 4 inches thick. The upper part
of the subsaoil is yellowish brown extremely stony loam about
8 inches thick, and the lower part is light yellowish brown
extremely stony sandy loam about 6 inches thick. The
substratum is light yellowish brown extremely stony sandy
loam about 4 inches thick. Fractured quartzite is at a depth
of about 22 inches. Depth to bedrock ranges from 20 to 40
inches. In places is a similar soil that has bedrock at a
depth of less than 20 inches.

Included with this soil in mapping are areas of-

e Brickel stony loam, 20 to 60 percent slopes-on
convex, mountain ridgetops

e Buhrig very stony loam, 40 to 65 percent slopes, and
Huckleberry silt loam, 25 to 40 percent slopes-on
convex foot slopes

e Manley silt loam, 20 to 40 percent slopes-on
concave foot slopes

e poorly drained soils in drainageways and areas
adjacent to seeps and springs

e Rock outcrop

The included areas make up about 20 percent of the
total acreage.

The permeability of this Buhrig soil is moderately rapid,
and the available water capacity is low. The effective rooting
depth is 20 to 40 inches. Runoff is rapid, and the hazard of
water erosion is high.

This soil is used for woodland.

This soil is suited to the production of Douglas-fir.

Grand fir, subalpine fir, and lodgepole pine also grow on this
soil.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 84 on the Buhrig soil. The basal area is about
47 percent of normal, even-aged, unmanaged stands. Thus,
the mean annual increment at 80 years of age of trees 6.6
inches in diameter at breast height (dbh) and larger is 29
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 35 cubic feet per acre per year.

In winter, snowpack and steepness of slope hinder the
use of equipment on this soil and limit access. Stones on
the surface can cause breakage of timber and hinder yarding
operations.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this soil.
Yarding paths, skid trails, firebreaks, and other surface
disturbances are subject to rilling and gullying. Seeding the
spoil from excavations reduces rill and gully erosion and
sloughing. Roads are more costly to construct and maintain
on the steeper slopes.

The reforestation of cutover areas by Douglas-fir,
lodgepole pine, grand fir, and subalpine fir takes place
naturally where seed trees are present. However, the high
soil surface temperatures in summer and the low available
water capacity reduce the chances of seedling survival.
Areas also can be reforested by the planting of Douglas-fir,
grand fir, or lodgepole pine seedlings.

This soil is poorly suited to homesite development. The
main limitations are the moderate depth to bedrock,
steepness of slope, and large stones. Excavations for
building sites are limited by the depth to bedrock. Special
design of buildings is needed to overcome the limitation
imposed by slope. Stones may interfere with excavations.
The main limitations for septic tank absorption fields are the
depth to rock, steepness of slope, and large stones. Special
design is needed because of the limited depth of soil over
the bedrock. Stones can hinder the placement of absorption
lines.

This soil is in capability subclass Vls, nonirrigated.

42-Buhrig very stony loam, 40 to 65 percent slopes.
This moderately deep, well drained soil is on the upper side
slopes of mountains (fig. 4). It formed in colluvium and
residuum derived from metasedimentary and igneous rock
and is mantled with volcanic ash and loess. Slopes are
convex. The native vegetation is conifers, forbs, shrubs, and
grasses. Elevation is 3,000 to 6,500 feet. The average
annual precipitation is about 30 inches, and the average
annual air temperature is about 40° F. The frost-free season
is 80 to 100 days.

Typically, the surface of this soil is covered with an
organic mat about 1 inch thick. The surface layer is grayish
brown very stony loam about 4 inches thick. The upper part
of the subsaoil is yellowish brown extremely stony loam about
8 inches thick, and the lower part is light yellowish brown
extremely stony sandy loam about



Figure 4.-Buhrig very stony loam, 40 to 65 percent slopes, is near the vegetative timberline. Frost shattering creates large colluvial boulders
and stones on the surface.

6 inches thick. The substratum is light yellowish brown
extremely stony sandy loam 4 inches thick. Fractured
quartzite is at a depth of about 22 inches. Depth to
bedrock ranges from 20 to 40 inches. In places is a
similar soil that has bedrock at a depth of less than 20
inches.

Included with this soil in mapping are areas of-

e Brickel stony loam, 20 to 60 percent slopes-on
convex, mountain ridgetops

e Buhrig very stony loam, 25 to 40 percent slopes, and
Huckleberry silt loam, 40 to 65 percent slopes-on
convex side slopes

e Manley silt loam, 40 to 65 percent slopes-on
concave side slopes

e poorly drained soils in drainageways and soils
adjacent to seeps and springs
e Rock outcrop

The included areas make up about 20 percent of the
total acreage.

The permeability of this Buhrig soil is moderately rapid,
and the available water capacity is low. The effective rooting
depth is 20 to 40 inches. Runoff is very rapid, and the
hazard of water erosion is very high.

This soil is used for woodland.

This soil is suited to the production of Douglas-fir. It is also
suited to grand fir, subalpine fir, and lodgepole pine.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 84 on the Buhrig soil. The basal area is about
47 percent of normal, even-aged, unmanaged stands. Thus,
the mean annual increment at 80 years of



age of trees 6.6 inches in diameter at breast height (dbh)
and larger is 29 cubic feet per acre per year. The CMAI at 40
years of trees 0.6 inch dbh and larger is 35 cubic feet per
acre per year.

The main limitation of this soil for the harvesting of timber
is steepness of slope. The steep slopes restrict the use of
equipment with wheels or tracks in skidding operations.
Cable yarding systems generally are safer to use and cause
less displacement of the soil. Stones on the surface can
cause breakage of timber and hinder yarding operations. In
winter, snowpack hinders the use of equipment and limits
access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this soil.
Yarding paths, skid trails, firebreaks, and other surface
disturbances are subject to rilling and gullying. Seeding the
spoil from excavations reduces rill and gully erosion and
sloughing. Roads are more costly to construct and maintain
on the steeper slopes. Large cut and fill operations remove
the soil from productive use if the roads are located at mid
slope.

The reforestation of cutover areas by Douglas-fir,
lodgepole pine, grand fir, and subalpine fir takes place
naturally where seed trees are present. However, the high
soil surface temperatures in summer and the low available
water capacity reduce the chances of seedling survival.
Areas also can be reforested by the planting of Douglas-fir,
grand fir, or lodgepole pine seedlings.

In most areas of this soil, the native understory
vegetation is mainly pachystima, pinegrass, dwarf
huckleberry, currant, elk sedge, lupine, and arnica.

This soil is in capability subclass Vlls, nonirrigated.

43-Buhrig-Rock outcrop complex, 25 to 40 percent
slopes. The sails in this complex are on the upper foot
slopes and ridgetops of mountains. Slopes are convex. The
native vegetation is conifers, forbs, shrubs, and grasses.
Elevation is 3,000 to 6,500 feet. The average annual
precipitation is about 30 inches, and the average annual air
temperature is about 40° F. The frost-free season is 80 to
100 days. This unit is about 65 percent Buhrig very stony
loam, 25 to 40 percent slopes, and about 20 percent Rock
outcrop.
Included with this complex in mapping are areas of-
e Brickel stony loam, 20 to 60 percent slopes-on
convex, mountain ridgetops
e Huckleberry silt loam, 25 to 40 percent slopes-on
convex foot slopes
e Manley silt loam, 20 to 40 percent slopes-on
concave foot slopes
e very shallow and very stony soils
¢ poorly drained soils in drainageways and soils
adjacent to seeps and springs
¢ talus downslope from prominent Rock outcrop
The included areas make up about 15 percent of the
total acreage.
The Buhrig soil is moderately deep and well drained. It
formed in colluvium and residuum weathered from

metasedimentary and igneous rock and is mantled with
volcanic ash and loess. Typically, the surface of this soil is
covered with an organic mat about 1 inch thick. The surface
layer is grayish brown very stony loam about 4 inches thick.
The upper part of the subsoil is yellowish brown extremely
stony loam about 8 inches thick, and the lower part is light
yellowish brown extremely stony sandy loam about 6 inches
thick. The substratum is light yellowish brown extremely
stony sandy loam about 4 inches thick. Fractured quartzite
is at a depth of about 22 inches. Depth to bedrock ranges
from 20 to 40 inches.

The permeability of this Buhrig soil is moderately rapid,
and the available water capacity is low. The effective rooting
depth is 20 to 40 inches. Runoff is rapid, and the hazard of
water erosion is high.

Rock outcrop consists of areas of exposed quartzite or
shale. Most areas are moderately steep or steep.

The soils in this complex are used for woodland.

These soils are suited to the production of Douglas-fir.
Grand fir, subalpine fir, and lodgepole pine also grow on this
soil.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 84 on the Buhrig soil. The basal area is about
38 percent of normal, even-aged, unmanaged stands. Thus,
the mean annual increment at 80 years of age of trees 6.6
inches in diameter at breast height (dbh) and larger is 24
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 29 cubic feet per acre per year.

Outcrops of rock can cause breakage of timber and
hinder yarding operations on these soils. In winter,

snowpack hinders the use of equipment and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on these
soils. Yarding paths, skid trails, firebreaks, and other surface
disturbances are subject to rilling and gullying. Seeding the
spoil from excavations reduces rill and gully erosion and
sloughing. Roads are more costly to construct and maintain
on the steeper slopes. Soil compaction is increased in areas
where yarding and skidding paths converge to avoid large
outcrops of rock.

The reforestation of cutover areas by Douglas-fir,
lodgepole pine, grand fir, and subalpine fir takes place
naturally where seed trees are present. However, the high
soil temperatures in summer and the low available water
capacity reduce the chances of seedling survival. Rock
outcrop limits the even distribution of reforestation. Areas
also can be reforested by the planting of Douglas-fir, grand
fir, or lodgepole pine seedlings.

In most areas of these soils, the native understory
vegetation is mainly pachystima, pinegrass, dwarf
huckleberry, currant, elk sedge, lupine, and arnica.

These soils are poorly suited to homesite development.
The main imitations are the moderate depth to bedrock,
steepness of slope, large stones, and Rock outcrop.

Special design of buildings is needed to



overcome the limitation imposed by slope. Excavations for
building sites are limited by the depth to bedrock. Stones
and Rock outcrop can hinder excavation. The main
limitations for septic tank absorption felids are the depth to
rock, large stones, and steepness o f slope. Special design
is needed because of the limited depth of soil over the
bedrock. Stones and Rock outcrop can hinder the
placement of absorption lines.

The soils in this complex are in capability subclass Vls,
nonirrigated.

44-Buhrig-Rock outcrop complex, 40 to 65 percent
slopes. The soils in this complex are on the upper side
slopes of mountains. Slopes are convex. The native
vegetation is conifers, forbs, shrubs, and grasses. Elevation
is 3,000 to 6,500 feet. The average annual precipitation is
about 30 inches, and the average annual air temperature is
about 40° F. The frost-free season is 80 to 100 days. This
unit is about 65 percent Buhrig very stony loam, 40 to 65
percent slopes, and about 20 percent Rock outcrop.

Included with this complex in mapping are areas of-

e Brickel stony loam, 20 to 60 percent slopes-on
convex, mountain ridgetops

e Huckleberry silt loam, 40 to 65 percent slopes-on
convex side slopes

e Manley silt loam, 40 to 65 percent slopes-on
concave side slopes

e very shallow and very stony soils

e poorly drained soils in drainageways arid areas
adjacent to seeps and springs

¢ talus downslope from prominent Rock outcrop

The included areas make up about 15 percent of the
total acreage.

The Buhrig soil is moderately deep and well drained. It
formed in colluvium and residuum weathered from
metasedimentary and igneous rock and is mantled with
volcanic ash and loess. Typically, the surface of this soil is
covered with an organic mat about 1 inch thick. The surface
layer is grayish brown very stony loam about 4 inches thick.
The upper part of the subsaoil is yellowish brown extremely
stony loam about 8 inches thick, and the lower part is light
yellowish brown extremely stony sandy loam about 6 inches
thick. The substratum is light yellowish brown extremely
stony sandy loam about 4 inches thick. Fractured quartzite is
at a depth of about 22 inches. Depth to bedrock ranges from
20 to 40 inches.

The permeability of this Buhrig soil is moderately rapid,
and the available water capacity is low. The effective rooting
depth is 20 to 40 inches. Runoff is very rapid, and the
hazard of water erosion is very high.

Rock outcrop consists of areas of exposed quartzite or
shale. Most areas are steep or very steep.

The soils in this complex are used for woodland.

These soils are suited to the production of Douglas-fir.
They are also suited to grand fir, subalpine fir, and
lodgepole pine.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 84 on the Buhrig soil. The basal area is about
38 percent of normal, even-aged, unmanaged stands. Thus,
the mean annual increment at 80 years of age of trees 6.6
inches in diameter at breast height (dbh) and larger is 24
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 29 cubic feet per acre per year.

The main limitation of these soils for the harvesting of
timber is steepness of slopes and Rock outcrop. The steep
slopes restrict the use of equipment with wheels or tracks in
skidding operations. Cable yarding systems generally are
safer to use and cause less displacement of the soil.
Outcrops of rock can cause breakage of timber and hinder
yarding operations. In winter, snowpack hinders the use of
equipment and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on these
soils. Yarding paths, skid trails, firebreaks, and other surface
disturbances are subject to rilling and gullying. Seeding the
spoil from excavations reduces rill and gully erosion and
sloughing. Roads are more costly to construct and maintain
on the steeper slopes. Large cut and fill operations remove
the soil from productive use if the roads are located at mid
slope. Soil compaction is increased in areas where yarding
paths and skid trails are forced to converge to avoid large
outcrops of rock.

The reforestation of cutover areas by Douglas-fir,
lodgepole pine, grand fir, and subalpine fir takes place
naturally where seed trees are present. However, the high
soil surface temperatures in summer and the low available
water capacity reduce the chances of seedling survival.
Rock outcrop limits the even distribution of reforestation.
Areas also can be reforested by the planting of Douglas-fir,
grand fir, or lodgepole pine seedlings.

In most areas of these soils the native understory
vegetation is mainly pachystima, pinegrass, dwarf
huckleberry, currant, elk sedge, lupine, and arnica.

The soils in this complex are in capability subclass
VIIs, nonirrigated.

45-Cedonia silt loam, 0 to 5 percent slopes. This very
deep, well drained soil is on terraces. It formed in glacial
lake sediment and is mantled with volcanic ash and loess.
The native vegetation is conifers, shrubs, forbs, and grasses.
Elevation is 1,400 to 2,100 feet. The average annual
precipitation is about 18 inches, and the average annual air
temperature is about 47° F. The frost-free season is 110 to
130 days.

Typically, the surface layer is light brownish gray silt loam
about 8 inches thick. The subsoil is light gray silt loam about
24 inches thick. The substratum is light gray silt loam to a
depth of 60 inches or more. The lower part of the subsoil
and the substratum are calcareous.

Included with this soil in mapping are small areas of-



e Dart loamy coarse sand, 0 to 8 percent slopes,
Hagen sandy loam, 0 to 15 percent slopes, Hunters
silt loam, 0 to 5 percent slopes, and Koerling fine
sandy loam, 0 to 5 percent slopes-on similar
landscape positions

e Cedonia silt loam, 5 to 15 percent slopes, and
Bisbee loamy fine sand, O to 15 percent slopes-on
dunelike terraces

The included areas make up about 15 percent of the
total acreage.

The permeability of this Cedonia soil is moderately slow,
and the available water capacity is very high. The effective
rooting depth is 60 inches or more. Runoff is slow, and the
hazard of water erosion is slight to moderate.

This soil is used for nonirrigated and irrigated crops. A few
areas are used for grazeable woodland.

This soil is well suited to the production of nonirrigated
wheat, barley, alfalfa, and grasses. It has few limitations. The
soil can be cropped to grain annually. Grassed waterways
help to control water erosion caused by concentrated flow.
Crop residue incorporated into the surface layer helps to
maintain good tilth and conserve moisture. A suitable crop
rotation on this soil is annual grain, or a 3-year rotation of
winter wheat, spring grain, and summer fallow for weed
control.

Sprinkler irrigation is the best method of water application
for the production of irrigated wheat, grass, and legume hay
crops. Application of water should be adjusted to the
available water capacity, the water intake rate, and the crop
needs to avoid over irrigation and leaching of plant nutrients.

This soil is suited to the production of ponderosa pine.
Douglas-fir, lodgepole pine, and western larch also grow on
this soil.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 113 on the Cedonia soil. The basal area is
about 58 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of trees
6.6 inches in diameter at breast height (dbh) and larger is 65
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 74 cubic feet per acre per year.

Using standard equipment with wheels or tracks on this
soil causes rutting and compaction when the soil is moist.
Puddling can occur when the soil is wet. Using low pressure
ground equipment reduces soil damage and helps to
maintain productivity.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Skid trails, firebreaks, and other surface disturbances
are subject to rilling and gullying, Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.

The reforestation of cutover areas by ponderosa pine and
Douglas-fir takes place naturally where seed trees are
present. However, the high soil surface temperatures in
summer reduce the chances of seedling survival.

Areas also can be reforested by the planting of
ponderosa pine or Douglas-fir seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly pinegrass, lupine,
common snowberry, and spirea. Overgrazing causes
desirable plants, such as pinegrass, to decrease and less
desirable plants to increase. Adapted legumes and grasses
may be seeded in overgrazed or recently disturbed areas to
reduce erosion and provide desirable forage.

This soil is well suited to homesite development. The
main limitation for septic tank absorption fields is moderately
slow permeability. Using sandy backfill for the trench and
long absorption lines help to compensate for this restriction.

This soil is in capability subclass lle, irrigated, and lic,
nonirrigated.

46-Cedonia silt loam, 5to 15 percent slopes. This
very deep, well drained soil is on terraces. It formed in
glacial lake sediment and is mantled with volcanic ash and
loess. The native vegetation is conifers, shrubs, forbs, and
grasses. Elevation is 1,400 to 2,100 feet. The average
annual precipitation is about 18 inches, and the average
annual air temperature is about 47° F. The frost-free season
is 110 to 130 days.

Typically, the surface layer is light brownish gray silt loam
about 8 inches thick. The subsoil is light gray silt loam about
24 inches thick. The substratum is light gray silt loam to a
depth of 60 inches or more. The lower part of the subsoil
and the substratum are calcareous.

Included with this soil in mapping are small areas of-

e Dart loamy coarse sand, 0 to 8 percent slopes,
Hagen sandy loam, 0 to 15 percent slopes,
Hunters silt loam, 5 to 15 percent slopes, and

Koerling fine sandy loam, 5 to 15 percent
slopes-on similar landscape positions

e Cedonia silt loam, 0 to 5 percent slopes, Cedonia
silt loam, 5 to 25 percent slopes, eroded, and
Bisbee loamy fine sand, 0 to 15 percent slopes
on dunelike terraces

The included areas make up about 15 percent of the
total acreage.

The permeability of this Cedonia soil is moderately slow,
and the available water capacity is very high. The effective
rooting depth is 60 inches or more. Runoff is medium, and
the hazard of water erosion is moderate.

This soil is used for nonirrigated and irrigated crops. A few
areas are used for grazeable woodland.

The main limitation of this soil for the production of
nonirrigated wheat, barley, alfalfa, and grasses is the
hazard of water erosion. Minimum tillage, early fall seeding,
and cross slope chiseling help to control sheet and rill
erosion. Retaining sufficient amounts of crop residue on the
surface and incorporating minimum amounts into the
surface layer help to maintain good tilth, conserve
moisture, and control erosion. Grassed waterways help to
control erosion from concentrated



flow in the major draws and waterways. A suitable crop
rotation on this soil is annual grain for 2 or 3 years
followed by alfalfa and grass for 4 to 8 years.

Sprinkler irrigation is the best method of water application
for the production of irrigated wheat and grass-legume hay
crops. The main limitations are the hazard of erosion and
steepness of slope. Application of water should be adjusted
to the available water capacity, the water intake rate, and
the crop needs to avoid over irrigation, erosion, and leaching
of plant nutrients.

This soil is suited to the production of ponderosa pine. It
is also suited to Douglas-fir, lodgepole pine, and western
larch.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 113 on the Cedonia soil. The basal area
is about 58 percent of normal, even-aged, unmanaged
stands. Thus, the mean annual increment at 80 years of age
of trees 6.6 inches in diameter at breast height (dbh) and
larger is 65 cubic feet per acre per year. The CMAI at 40
years of trees 0.6 inch dbh and larger is 74 cubic feet per
acre per year.

Using standard equipment with wheels or tracks on this soil

causes rutting and compaction when the soil is moist. Using

low pressure ground equipment reduces soil damage and
helps to maintain productivity. Fuddling can occur when the
soil is wet, and unsurfaced roads and skid trails become
sticky, slick, and almost impassable.

The proper design of road drainage systems and care in
the placement of culverts help to control Erosion on this soil.
Skid trails, firebreaks, and other surface disturbances are
subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.

The reforestation of cutover areas by ponderosa pine and
Douglas-fir takes place naturally where seed trees are
present. However, the high soil surface temperatures in
summer reduce the chances of seedling survival. Areas also
can be reforested by the planting of ponderosa pine or
Douglas-fir seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly pinegrass, lupine,
common snowberry, and spirea. Overgrazing causes
desirable plants, such a:,, pinegrass, to decrease and less
desirable plants to increase. Adapted grasses and legumes
can be seeded in overgrazed or recently disturbed areas to
reduce erosion and provide desirable forage.

This soil is suited to homesite development. The main
limitation is steepness of slope. Special design of buildings
is needed to overcome this limitation. The main limitation for
septic tank absorption fields is moderately slow permeability.
Using sandy backfill for the trench and long absorption lines
help to compensate for this restriction.

This soil is capability subclass llle, nonirrigated and
irrigated.

47-Cedonia silt loam, 5 to 25 percent slopes,
eroded. This very deep, well drained soil is on

undulating terraces. It formed in glacial lake sediment and is
mantled with volcanic ash and loess. Slopes are complex.
The native vegetation is conifers, shrubs, forbs, and
grasses. Elevation is 1,400 to 2,100 feet. The average
annual precipitation is about 18 inches, and the average
annual air temperature is about 47° F. The frost-free season
is 110 to 130 days.

Typically, the surface layer is light brownish gray silt loam
about 2 inches thick. The subsoil is light gray silt loam about
20 inches thick. The substratum is light gray silt loam to a
depth of 60 inches or more. The lower part of the subsoil
and the substratum are calcareous.

Included with this soil in mapping are small areas of-

e Dart loamy coarse sand, 0 to 8 percent slopes,
Hagen sandy loam, 0 to 15 percent slopes,
Hunters silt loam, 5 to 15 percent slopes, and

Koerling fine sandy loam, 5 to 15 percent
slopes-on similar landscape positions

e Cedonia silt loam, 0 to 5 percent slopes, Cedonia
silt loam, 5 to 15 percent slopes, and Bisbee
loamy fine sand, 0 to 15 percent slopes-on
dunelike terraces

The included areas make up about 30 percent of the total
acreage.

The permeability of this Cedonia soil is moderately slow,
and the available water capacity is very high. The effective
rooting depth is 60 inches or more. Runoff is medium, and
the hazard of water erosion is moderate.

This soil is used for nonirrigated crops. A few areas are
used for grazeable woodland.

The main limitations of this soil for the production of
nonirrigated wheat, barley, alfalfa, and grasses are
steepness of slope and the hazard of water erosion.
Minimum tillage, early seeding, and cross slope chiseling
help to control sheet and rill erosion. Retaining sufficient
amounts of crop residue on the surface and incorporating
minimum amounts into the surface layer help to maintain
good tilth, conserve moisture, and control erosion. Grassed
waterways help to control erosion from concentrated flow in
the major draws and waterways. A suitable crop rotation on
this soil is alfalfa-grass for 4 to 8 years followed by annual
grain for 2 years.

This soil is well suited to the production of ponderosa
pine. It is also suited to Douglas-fir, lodgepole pine, and
western larch.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 113 on the Cedonia soil. The basal area is
about 58 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of trees
6.6 inches in diameter at breast height (dbh) and larger is 65
cubic feet per acre per year. The mean annual increment at
40 years of trees 0.6 inch dbh and larger is 74 cubic feet per
acre per year.

Using standard equipment with wheels or tracks on this
soil causes rutting and compaction when the soil is moist.
Puddling can occur when the soil is wet. Using



low pressure ground equipment reduces soil damage
and helps to maintain productivity.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Skid trails, firebreaks, and other surface disturbances
are subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.

The reforestation of cutover areas by ponderosa pine and
Douglas-fir takes place naturally where seed trees are
present. However, the high soil surface temperatures in
summer reduce the chances of seedling survival. Areas also
can be reforested by the planting of ponderosa pine or
Douglas-fir seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly pinegrass,
lupine, common snowberry, and spirea. Overgrazing
causes desirable plants, such as pinegrass, to decrease
and less desirable plants to increase. Adapted grasses and
legumes can be seeded in overgrazed or recently disturbed
areas to reduce erosion and provide desirable forage.

This soil is poorly suited to homesite development. The
main limitation is steepness of slope. Special design of
buildings is needed to overcome this limitation. The main
limitations for septic tank absorption fields are moderately
slow permeability and steepness of slope. Using sandy
backfill for the trench and long absorption lines help to
compensate for the restricted permeability. Absorption lines
should be installed on the contour.

This soil is in capability subclass IVe, nonirrigated.

48-Cedonia silt loam, 15 to 30 percent slopes. This
very deep, well drained soil is on terraces and terrace
escarpments. It formed in glacial lake sediment and is
mantled with volcanic ash and loess. Slopes are complex.
The native vegetation is conifers, shrubs, forbs, and grasses.
Elevation is 1,400 to 2,100 feet. The average annual
precipitation is about 18 inches, and the average annual air
temperature is about 47° F. The frost-free season is 110 to
130 days.

Typically, the surface layer is light brownish gray silt

loam about 8 inches thick. The subsoil is light gray silt

loam about 24 inches thick. The substratum is light gray

silt loam to a depth of 60 inches or more. The lower part
of the subsoil and the substratum are calcareous.

Included with this soil in mapping are small areas of-

e Dart loamy coarse sand, O to 8 percent slopes,
Hunters silt loam, 5 to 15 percent slopes, and
Koerling fine sandy loam, 5 to 15 percent slopes-on
similar landscape positions

e Cedonia silt loam, 5 to 15 percent slopes, Cedonia
silt loam, 5 to 25 percent slopes, eroded, Bishee
loamy fine sand, 25 to 45 percent slopes, and Hagen
sandy loam, 15 to 40 percent slopes-on terrace
escarpments

The included areas make up about 15 percent of the
total acreage.

The permeability of this Cedonia soil is moderately slow,
and the available water capacity is very high. The effective
rooting depth is 60 inches or more. Runoff is medium, and
the hazard of water erosion is moderate.

This soil is used for nonirrigated crops. A few areas
are used for grazeable woodland.

The main limitations of this soil for the production of
nonirrigated wheat, barley, alfalfa, and grasses are
steepness of slope and the hazard of water erosion.
Minimum tillage, early seeding, and cross slope chiseling
help to control sheet and rill erosion. Retaining sufficient
amounts of crop residue on the surface and incorporating
minimum amounts into the surface layer help to maintain
good tilth, conserve moisture, and control erosion. Grassed
waterways help to control erosion from concentrated flow in
the main draws and waterways. A suitable crop rotation on
this soil is alfalfa and grass for 4 to 8 years followed by
annual grain for 2 years.

This soil is suited to the production of ponderosa pine. It
is also suited to Douglas-fir, lodgepole pine, and western
larch.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 113 on the Cedonia soil. The basal area
is about 58 percent of normal, even-aged, unmanaged
stands. Thus, the mean annual increment at 80 years of age
of trees 6.6 inches in diameter at breast height (dbh) and
larger is 65 cubic feet per acre per year. The CMAI at 40
years of trees 0.6 inch dbh and larger is 74 cubic feet per
acre per year.

Using standard equipment with wheels or tracks causes
rutting and compaction when this soil is moist. Puddling can
occur when the soil is wet. Using low pressure ground
equipment helps to reduce soil damage and maintain
productivity.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this soil.
Skid trails, firebreaks, and other surface disturbances are
subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.

The reforestation of cutover areas by ponderosa pine and
Douglas-fir take place naturally where seed trees are
present. However, the high soil surface temperatures in
summer reduce the chances of seedling survival. Areas also
can be reforested by the planting of ponderosa pine or
Douglas-fir seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly pinegrass, lupine,
common snowberry, and spirea. Overgrazing causes
desirable plants, such as pinegrass, to decrease and less
desirable plants to increase. Adapted grasses and legumes
can be seeded in overgrazed or recently disturbed areas to
reduce erosion and provide desirable forage.

This soil is poorly suited to homesite development. The
main limitation is steepness of slope. Special design of
buildings is needed to overcome this limitation. The



main limitations for septic tank absorption fields are
moderately slow permeability and steepness of slope.
Using sandy backfill for the trench and long absorption
lines help to compensate for restricted permeability.
This soil is in capability subclass Ve, nonirrigated.

49-Cedonia silt loam, 30 to 65 percent slopes. This
very deep, well drained soil is on terrace escarpments. It
formed in glacial lake sediment and is mantled with volcanic
ash and loess (fig. 5). Slopes are complex. The native
vegetation is conifers, shrubs, forbs, and grasses. Elevation
is 1,400 to 2,100 feet. The average annual precipitation is
about 18 inches, and the average annual air temperature is
about 47° F. The frost-free season is 110 to 130 days.

Typically, the surface layer is light brownish gray silt
loam about 8 inches thick. The subsaoil is light gray silt loam
about 24 inches thick. The substratum is light gray

Figure 5.-Cedonia silt loam, 30 to 65 percent slopes, is on
the left, and Dehart cobbly loam, 40 to 65 percent
slopes, is on the right. The Cedonia soils formed in
glacial lake sediment, and the Dehart soils formed in
glacial drift. The contrasting contact line is between
the! Soils.

silt loam to a depth of 60 inches or more. The lower part of
the subsoil and the substratum are calcareous. Included
with this soil in mapping are small areas of-

e Hagen sandy loam, 15 to 40 percent slopes,
Koerling fine sandy loam, 30 to 65 percent slopes,
and Bisbee loamy fine sand, 25 to 45 percent
slopes-on similar landscape positions

e Cedonia silt loam, 15 to 30 percent slopes, and
Cedonia silt loam, 5 to 25 percent slopes, eroded-
on undulating terraces

The included areas make up about 20 percent of the
total acreage.

The permeability of this Cedonia soil is moderately slow,
and the available water capacity is very high. The effective
rooting depth is 60 inches or more. Runoff is very rapid, and
the hazard of water erosion is very high.

This soil is used for grazeable woodland.

This soil is suited to the production of ponderosa pine. It
is also suited to Douglas-fir, lodgepole pine, and western
larch.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 113 on the Cedonia soil. The basal area
is about 58 percent of normal, even-aged, unmanaged
stands. Thus, the mean annual increment at 80 years of age
of trees 6.6 inches in diameter at breast height (dbh) and
larger is 65 cubic feet per acre per year. The CMAI at 40
years of trees 0.6 inch dbh and larger is 74 cubic feet per
acre per year.

The main limitation of this soil for the harvesting of
timber is steepness of slope. Using standard equipment with
wheels or tracks causes rutting and compaction when the
soil is moist. Cable yarding systems are safer to use, cause
less soil damage, and help to maintain productivity.
Puddling can occur when the soil is wet, and unsurfaced
roads and skid trails become sticky, slick, and almost
impassable.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Yarding paths, skid trails, firebreaks, and other surface
disturbances are subject to rilling and gullying. Seeding the
spoil from excavations reduces rill and gully erosion and
sloughing. Roads are more costly to construct and maintain
on the steeper slopes. Large cut and fill operations remove
the soil from productive use if the roads are located at mid
slope.

The reforestation of cutover areas by ponderosa pine and
Douglas-fir takes place naturally where seed trees are
present. However, the high soil surface temperatures in
summer reduce the chances of seedling survival. Areas also
can be reforested by the planting of ponderosa pine or
Douglas-fir seedlings.

This soil is used for grazing and browsing. In most areas,
the native understory vegetation is mainly pinegrass, lupine,
common snowberry, and spirea. Overgrazing causes
desirable plants, such as pinegrass, to decrease and less
desirable plants to increase. The location of salt licks,
stockwatering facilities, and roads and trails should be
carefully considered because



steepness of slope may limit access by livestock. Adapted
grasses and legumes can be seeded in overgrazed or
recently disturbed areas to reduce erosion and provide
desirable forage.

This soil is in capability subclass Vlle, nonirrigated.

50-Chamokane gravelly sandy loam. This very deep,
somewhat poorly drained soil is in bottom lands. It formed in
mixed alluvium. Slope is 0 to 3 percent. The native
vegetation is water-tolerant grasses, forbs, shrubs, and
conifers. Elevation is 1,600 to 3,000 feet. The average
annual precipitation is about 20 inches, and the average
annual air temperature is about 47° F. The frost-free season
is 90 to 120 days.

Typically, the surface layer is brown gravelly sandy loam
about 16 inches thick. The upper part of the underlying
material is mottled, light gray loam about 12 inches thick.
The lower part is multicolored, stratified gravelly loamy
sand to a depth of 60 inches or more.

Included with this soil in mapping are areas of-
e Chewelah fine sandy loam and Narcisse silt
loam-on similar landscape positions
e Colville silt loam-on alluvial bottom lands
e Kegel loam-on low alluvial terraces

The included areas make up about 15 percent of the
total acreage.

The permeability of this Chamokane soil is moderate to the
gravelly loamy sand underlying material and very rapid
through it. The available water capacity is high. The effective
rooting depth is limited by a seasonal high water table that is
at a depth of 2 to 4 feet during the months of January to
April. Many areas of this soil are subject to occasional
flooding for a brief period during the months of February to
May. Runoff is very slow. There is no hazard of water
erosion.

This soil is used for grazeable woodland and for
nonirrigated crops.

This soil is suited to the production of Douglas-fir. It is
also suited to western redcedar, Engelmann spruce,
lodgepole pine, and grand fir.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 118 on the Chamokane soil The basal area is
about 80 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of
trees 6.6 inches in diameter at breast height (dbh) and
larger is 96 cubic feet per acre per year. The CMAI at 40
years of trees 0.6 inch dbh and larger is 110 cubic feet per
acre per yeatr.

The main limitation of this soil for the harvesting of timber
is seasonal wetness. A seasonal high water table restricts
the use of equipment to midsummer or midwinter months
when the soil is dry or frozen.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion. Roads
need ballast for year-round use.

The reforestation of cutover areas by Douglas-fir,
Engelmann spruce, lodgepole pine, and grand fir takes
place naturally where seed trees are present. However,

the high soil surface temperatures in summer reduce the
chances for seedling survival. Survival of seedlings also may
be poor in areas where flooding occurs. The seasonal high
water table restricts root development. Trees occasionally
are subject to windthrow during periods when the soil is wet
and the winds are strong. Areas also can be reforested by
the planting of Douglas-fir, grand fir, or lodgepole pine
seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly sedges and
pinegrass. Overgrazing causes desirable plants, such as
pinegrass, to decrease and less desirable plants to increase.
Adapted grasses and legumes can be seeded in overgrazed
or recently disturbed areas to reduce erosion and provide
desirable forage.

Some areas of this soil are used for the production of
nonirrigated wheat, barley, oats, clover, alfalfa, and grasses.
The main limitation is wetness. Protective levees help in
control of flooding. Tile drainage or open ditches can be
used to lower the water table if a suitable outlet is available.
Incorporating crop residue into the surface layer helps to
maintain good tilth and conserve moisture. The proper timing
of minimum tillage helps to avoid compaction. The gravel
content in this soil can interfere with tillage operations and
reduce the available water capacity. A suitable crop rotation
is clover and grass for 4 to 8 years followed by annual grain
for 2 to 3 years.

This soil is poorly suited to homesite development. The
main limitations are the hazard of flooding and wetness.
Buildings should be located above the expected flood level.
In addition, cutbanks are not stable and are subject to
caving. Drainage is needed if buildings are constructed on
this soil. Dikes and channels can be used to protect
homesites from being flooded. The main limitations for
septic tank absorption fields are flooding, wetness, and very
rapid permeability in the substratum. The high water table
increases the possibility of failure of septic tank absorption
fields. The contamination of ground water supplies as a
result of seepage is a possibility.

This soil is in capability subclass Illw, nonirrigated.

51-Chamokane loam. This very deep, somewhat poorly
drained soil is in bottom lands. It formed in mixed alluvium.
Slope is 0 to 3 percent. The native vegetation is water-
tolerant grasses, forbs, shrubs, and conifers. Elevation is
1,600 to 3,000 feet. The average annual precipitation is
about 20 inches, and the average annual air temperature is
about 47° F. The frost-free season is 90 to 120 days.

Typically, the surface layer is brown loam about 16 inches
thick. The upper part of the underlying material is mottled,
light gray loam about 12 inches thick. The lower part is
multicolored, stratified gravelly loamy sand to a depth of 60
inches or more.

Included with this soil in mapping are areas of-

e Chewelah fine sandy loam and Narcisse silt
loam-on similar landscape positions



e Colville silt loam-on bottom lands
e Kegel loam-on low alluvial terraces

The included areas make up about 15 percent of the
total acreage.

The permeability of this Chamokane soil is moderate to
the gravelly loamy sand layer and very rapid through it. The
available water capacity is high. The effective rooting depth
is limited by a seasonal high water table that is at a depth of
2 to 4 feet during the months of January to April.
Channeling and deposition are common along streambanks.
Runoff is very slow. There is no hazard of water erosion, or it
is slight. Many areas of this soil are subject to occasional
flooding for a brief period during the months of February to
May.

This soil is used for grazeable woodland and for
nonirrigated crops.

This soil is suited to the production of Douglas-fir. It is
also suited to western redcedar, Engelmann spruce,
lodgepole pine, and grand fir.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 118 on the Chamokane soil. The basal area is
about 80 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of trees
6.6 inches in diameter at breast height (dbh) and larger is
96 cubic feet per acre per year. The CMAI at 40 years of
trees 0.6 inch dbh and larger is 110 cubic feet per acre per
year.

The main limitation of this soil for the harvesting of timber
is seasonal wetness. A seasonal high water table restricts
equipment to midsummer or midwinter months when the soil
is dry or frozen. Using standard wheeled and tracked
equipment causes rutting and compaction when the soil is
moist. Puddling can occur when the soil is wet. Using low
pressure ground equipment reduces soil damage and helps
to maintain productivity.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Roads need ballast for year-round use.

The reforestation of cutover areas by Douglas-fir,
Engelmann spruce, lodgepole pine, and grand fir takes
place naturally where seed trees are present. However,
survival of seedlings may be poor in areas where flooding
occurs. The seasonal high water table restricts root
development. Trees occasionally are subject to windthrow
during periods when the soil is wet and the winds are
strong. Areas can also be reforested by the planting of
Douglas-fir, grand fir, or lodgepole pine seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly sedges and
pinegrass. Overgrazing causes desirable plants, such
as pinegrass, to decrease and less desirable plants to
increase. Adapted grasses and legumes can be seeded in
overgrazed or recently disturbed areas to reduce erosion
and provide desirable forage.

The main limitation of this soil for the production of
nonirrigated wheat, barley, oats, clover, alfalfa, and grass is
seasonal wetness. Protective levees help to control

flooding. Tile drainage or open ditches can be used to lower
the water table if a suitable outlet is available. The proper
timing of minimum tillage helps to avoid compaction.
Incorporating crop residue into the surface layer helps to
maintain good tilth and conserve moisture. A suitable crop
rotation on this soil is clover and grass for 4 to 8 years
followed by annual grain for 2 or 3 years.

This soil is poorly suited to homesite development. The
main limitations are the hazard of flooding and wetness.
Buildings should be located above the expected flood level.
Dikes and channels can be used to protect homesites from
being flooded. Drainage is needed if buildings are
constructed on this soil. Cutbanks are not stable and are
subject to caving. The main limitations for septic tank
absorption fields are flooding, wetness, and very rapid
permeability in the substratum. The high water table
increases the possibility of failure of septic tank absorption
fields. The contamination of ground water supplies as a result
of seepage is a possibility.

This soil is in capability subclass Illw, nonirrigated.

52-Cheney silt loam, 0 to 15 percent slopes. This
very deep, well drained soil is on terraces. It formed in
glacial outwash material and is mantled with volcanic ash
and loess. The native vegetation is grasses, forbs, and
shrubs. Elevation is 1,400 to 2,500 feet. The average
precipitation is about 16 inches, and the average annual air
temperature is about 47° F. The frost-free season is 100 to
130 days.

Typically, the surface layer is dark grayish brown silt
loam about 10 inches thick. The subsoil is yellowish
brown gravelly loam about 14 inches thick. The
substratum is multicolored extremely gravelly coarse sand
to a depth of 60 inches or more.

Included with this soil in mapping are areas of Bong
sandy loam, 0 to 15 percent slopes; Dart loamy coarse
sand, 0 to 8 percent slopes; Hesseltine silt loam, 0 to 8
percent slopes; Springdale sandy loam, 0 to 15 percent
slopes, and Marble loamy sand, 5 to 25 percent slopes.
The soils are on similar landscape positions. The included
areas make up about 15 percent of the total acreage.

The permeability of this Cheney soil is moderate to the
substratum and very rapid through it. The available water
capacity is high. The effective rooting depth is 60 inches or
more. Runoff is medium, and the hazard of water erosion is
moderate.

This soil is used for nonirrigated crops and as
rangeland.

The main limitation of this soil for the production of
nonirrigated wheat, barley, alfalfa, and grasses is the hazard
of water erosion. Minimum tillage, early seeding of winter
grain, and cross slope chiseling help to control sheet and rill
erosion. In the major draws and waterways, minimum tillage
and grassed waterways can help to control erosion from
concentrated flow. In addition, divided slope farming,
stripcropping, diversions, or



terraces may be needed to control erosion on nonirrigated
cropland. Retaining sufficient amounts of crop residue on
the surface and incorporating minimum amounts into the
surface layer help to maintain good tilth, conserve
moisture, and control erosion. A suitable crop rotation on
this soil is alfalfa and grass for 4 to 8 years followed by
annual grain for 2 or 3 years.

This soil is suited to rangeland. The native understory
vegetation is mainly bluebunch wheatgrass, ldaho fescue,
and rough fescue. Overgrazing causes desirable plants,
such asbluebunch wheatgrass and Idaho fescue, to
decrease and less desirable plants to increase. Adapted
grasses and legumes can be seeded in overgrazed or
recently disturbed areas to reduce erosion and provide
desirable forage.

This soil is suited to homesite development. However,
cutbanks are not stable and are subject to caving. The
main limitation for septic tank absorption fields is very rapid
permeability in the substratum, which can result in
seepage.

This soilis in capability subclass llle, nonirrigated.

53-Cheney stony silt loam, 5 to 25 percent slopes.
This very deep, well drained soil is on terraces. It formed in
glacial outwash material and is mantled with volcanic ash
and loess. The native vegetation is grasses, forbs, and
shrubs. Elevation is 1,400 to 2,500 feet. The average annual
precipitation is about 16 inches, and the average annual air
temperature is about 47° F. The frost-free season is 100 to
130 days.

Typically, the surface layer is dark grayish brown stony silt
loam about 10 inches thick. The subsoil is yellowish brown
gravelly loam about 14 inches thick. The substratum is
multicolored extremely gravelly coarse sand to a depth of
60 inches or more.

Included with this soil in mapping are areas of-

e Bong sandy loam, 0 to 15 percent slopes, Cheney
silt loam, O to 15 percent slopes, Dart loamy
coarse sand, 0 to 8 percent slopes, Hesseltine
silt loam, O to 8 percent slopes, and Springdale
sandy loam-on terraces

e Marble loamy sand, 5 to 25 percent slopes-on
terraces that have dunelike relief

The included areas make up about 15 percent of the
total acreage.

The permeability of this Cheney soil is moderate to the
substratum and very rapid through it. The available water
capacity is high. The effective rooting depth is 60 inches or
more. Runoff is medium, and the hazard of water erosion is
moderate.

This soil is used for rangeland. The native understory
vegetation is mainly bluebunch wheatgrass, Idaho fescue,
and rough fescue. Overgrazing causes desirable plants, such
as bluebunch wheatgrass and ldaho fescue, to decrease and
less desirable plants to increase. Adapted grasses and
legumes can be seeded in overgrazed or recently
disturbed areas to reduce erosion and provide desirable
forage.

This soil is poorly suited to homesite development. The
main limitation is steepness of slope. Special design of
buildings is needed to overcome this limitation. In addition,
cutbanks are not stable and are subject to caving. The main
limitations for septic tank absorption fields are steepness of
slope and veryrapid permeability in the substratum.
Absorption lines should be installed on the contour. The
contamination of ground water supplies as a result of
seepage is a possibility.

This soil is in capability subclass Vle, nonirrigated.

54-Cheney stony silt loam, 25 to 65 percent slopes.
This very deep, well drained soil is on terrace escarpments. It
formed in glacial outwash material and is mantled with
volcanic ash and loess. Slopes are concave. The native
vegetation is grasses, forbs, and shrubs. Elevation is 1,400
to 2,500 feet. The average annual precipitation is about 47°
F. The frost-free season is 100 to 130 days.

Typically, the surface layer is dark grayish brown stony silt
loam about 10 inches thick. The subsoil is yellowish brown
gravelly loam about 14 inches thick. The substratum is
multicolored extremely gravelly coarse sand to a depth of 60
inches or more.

Included with this soil in mapping are areas of-

e Bong sandy loam, 15 to 25 percent slopes,
Cheney stony silt loam, 5 to 25 percent slopes,
Dart loamy coarse sand, 0 to 8 percent slopes,
Hesseltine silt loam, O to 8 percent slopes, and
Springdale sandy loam, 0 to 15 percent slopes
on terraces

e Marble loamy sand, 5 to 25 percent slopes-on
terraces that have dunelike relief

The included areas make up about 20 percent of the
total acreage.

The permeability of this Cheney soil is moderate to the
substratum and very rapid through it. The available water
capacity is high. The effective rooting depth is 60 inches or
more. Runoff is rapid, and the hazard of water erosion is
high.

This soil is used for rangeland. In most areas, the native
vegetation is mainly bluebunch wheatgrass, ldaho fescue,
and rough fescue. Overgrazing causes desirable plants, such
as bluebunch wheatgrass and Idaho fescue, to decrease and
less desirable plants to increase. The location of salt licks,
stockwatering facilities, and roads and trails should be
specially considered because steepness of slope may limit
access by livestock. Adapted grasses and legumes can be
seeded in overgrazed or recently disturbed areas to reduce
erosion and provide desirable forage. Areas can be seeded
by aerial application or by hand broadcasting.

This soil is poorly suited to homesite development. The
main limitation is steepness of slope. Special design of
buildings is needed to overcome this limitation. In addition,
cutbanks are not stable and are subject to caving. The main
limitations for septic tank absorption fields are steepness of
slope and veryrapid permeability



in the substratum. The contamination of ground water as a
result of seepage is a possibility. This soil is in capability
subclass Vlle, nonirrigated.

55-Chewelah fine sandy loam. This very deep,
somewhat poorly drained soil is on alluvial terraces. It
formed in mixed alluvium. Slope is 0 to 3 percent. The native
vegetation is water-tolerant grasses, forbs, and shrubs.
Elevation is 1,500 to 2,000 feet. The average annual
precipitation is about 20 inches, and the average annual air
temperature is about 47° F. The frost-free season is 100 to
125 days.

Typically, the surface layer is dark gray and dark grayish
brown fine sandy loam about 18 inches thick. The upper part
of the underlying material is mottled, light brownish gray fine
sandy loam about 14 inches thick. The lower part is mottled,
brown loamy sand about 5 inches thick. Below that is
multicolored coarse sand to a depth of 60 inches or more.
The soil is calcareous throughout.

Included with this soil in mapping are areas of-

e Bridgeson silt loam-on similar landscape positions
e Chamokane loam, Colville silt loam, and Narcisse
silt loam-on bottom lands

The included areas make up about 20 percent of the
total acreage.

The permeability of this Chewelah soil is moderate to the
loamy sand layer and very rapid through it. The available
water capacity is high. The effective rooting depth is limited
by a seasonal high water table that is at a depth of 2 to 4
feet during the months of February to May. Runoff is very
slow, and there is no hazard of erosion. Many areas are
subject to occasional flooding for brief periods during the
months of February to May. Channeling and deposition are
common along streambanks. The hazard of wind erosion is
high.

This soil is used for nonirrigated and irrigated crops
and for rangeland.

The main limitations of this soil for the production of
nonirrigated wheat, barley, oats, clover, alfalfa, and grass are
seasonal wetness and the hazards of wind erosion and
flooding. Using tile and open drainage systems, cleaning out
the channels, and installing protective levees help to control
flooding and lower the water table. Minimum tillage and
early seeding at right angles to the erosive winds can control
wind erosion on non irrigated cropland. Grass and legumes
planted in rotation also provide excellent wind erosion
control. A suitable crop rotation on this soil is clover and
grass for 4 to 8 years and annual grain for 2 or 3 years.

Sprinkler irrigation is the best method of water application
for the production of irrigated wheat and grass-legume hay.
Application of water should be adjusted to the available
water capacity, the water intake rate, and the crop needs to
avoid over irrigation and leaching of plant nutrients. In
summer, irrigation is required for the maximum production of
most crops.

This soil is suited to rangeland. In most areas, the native
vegetation is mainly tufted hairgrass, redtop, and sedge.
Overgrazing causes desirable plants, such as tufted
hairgrass, to decrease and less desirable plants to increase.
The time of grazing use should be carefully considered
because wetness of the soil may limit access by livestock.
Adapted grasses and legumes can be seeded in overgrazed
or recently disturbed areas to reduce erosion and provide
desirable forage. However, special techniques are needed
for reseeding.

This soil is poorly suited to homesite development. The
main limitations are the hazard of flooding and wetness.
Buildings, roads, and streets should be located above the
expected flood level. Dikes and channels can be used to
protect homesites from being flooded. Drainage is needed if
buildings are constructed on this soil. Cutbanks are unstable
and are subject to caving. The main limitations for septic
tank absorption fields are flooding, wetness, and very rapid
permeability in the substratum. The high water table
increases the possibility of failure of septic tank absorption
fields. The contamination of ground water supplies as a
result of seepage is a possibility.

This soil is in capability subclass llle, nonirrigated and
irrigated.

56-Clayton fine sandy loam, 0 to 5 percent slopes.
This very deep, well drained soil is on terraces. It formed in
mixed glaciofluvial sediment. The native vegetation is
conifers, shrubs, forbs, and grasses. Elevation is 1,800 to
2,000 feet. The average annual precipitation is about 23
inches, and the average annual air temperature is about 45°
F. The frost-free season is 110 to 120 days.

Typically, the surface of this soil is covered with a thin mat
of partially decomposed organic litter about 1 1/2 inches
thick. The subsurface layer is light gray very fine sandy loam
about 1/4 inch thick. The upper part of the subsoil is brown
fine sandy loam about 11 inches thick, and the lower part is
light yellowish brown fine sandy loam about 11 inches thick.
The upper part of the substratum is pale brown fine sandy
loam about 14 inches thick. The lower part of the
substratum is light yellowish brown loamy fine sand to a
depth of 60 inches or more. The substratum has a few
brown loam bands 1/8 inch in thickness.

Included with this soil in mapping are areas of-

e Bonner silt loam, 0 to 10 percent slopes, and

Eloika silt loam, 0 to 15 percent slopes-on

outwash terraces

e Clayton fine sandy loam, 5 to 15 percent slopes,
Hagen sandy loam, 0 to 15 percent slopes, and
Phoebe sandy loam, 0 to 5 percent slopes-on
higher terraces

e Laketon silt loam, 0 to 5 percent slopes-on
lakebed terrace remnants

e Wethey loamy sand and Wolfeson very fine sandy
loam-in depressions adjacent to stream
channels



The included areas make up about 15 percent of the
total acreage.

The permeability of this Clayton soil is moderate, and the
available water capacity is high. The effective rooting depth
is 60 inches or more. Runoff is slow. The hazard of water
erosion is slight to moderate, and the hazard of wind erosion
is high.

This soil is used for nonirrigated and irrigated crops
and for grazeable woodland.

The main limitation of this soil for the production of
nonirrigated wheat, barley, oats, alfalfa, and grasses is the
hazard of wind erosion. Minimum tillage and early seeding at
right angles to the erosive winds can control wind erosion on
nonirrigated cropland. Leaving crop residue on the surface
helps to conserve moisture and control wind erosion. Grass,
legumes, or grass and legumes in rotation also provide
excellent wind erosion control. Grassed waterways help to
control eater erosion caused by concentrated flow in the
major draws and waterways. A suitable crop rotation on this
soil is annual grain or a 3-year rotation of winter wheat,
spring grain, and summer fallow for weed control.

Sprinkler irrigation is the best method of water application
for the production of irrigated wheat and grass-legume hay.
Application of water should be adjusted to the available
water capacity, the water intake rate, and the crop needs to
avoid over irrigation and leaching of plant nutrients.

This soil is well suited to the production of Douglas-fir. It is
also suited ponderosa pine, western larch, lodgepole pine,
and western white pine.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 101 on the Clayton soil. The basal area is
about 76 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of trees
6.6 inches in diameter at breast height (dbh) and larger is 68
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 79 cubic feet per acre per year.

Using standard equipment with wheels or tracks causes
rutting and compaction when this soil is moist. Puddling
can occur when the soil is wet. Using low pressure
ground equipment reduces soil damage and helps to
maintain productivity.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil.

The reforestation of cutover areas by Douglas-fir,
ponderosa pine, lodgepole pine, western larch, and
western white pine takes place naturally where seed trees
are present. Trees occasionally are subject to windthrow
during periods when the soil is excessively wet and the
winds are strong. Areas also can be reforested by the
planting of Douglas-fir, western white pine, or western larch
seedlings.

This soil is suited to grazing and browsing. In most
areas, the native understory vegetation is mainly
pinegrass, strawberry, Oregon-grape, and spirea.

Overgrazing causes desirable plants, such as pinegrass, to
decrease and less desirable plants to increase. Adapted
grasses and legumes can be reseeded in overgrazed or
recently disturbed areas to reduce erosion and provide
desirable forage.

This soil is well suited to homesite development.
Cutbanks are not stable and are subject to caving. The
main limitation for septic tank absorption fields is moderate
permeability. Using sandy backfill and long absorption
lines help to compensate for this restriction.

This soil is in capability subclass lle, nonirrigated and
irrigated.

57-Clayton fine sandy loam, 5 to 15 percent slopes.
This very deep, well drained soil is on terraces. It formed in
mixed glaciofluvial sediment. Surfaces are planar. The native
vegetation is conifers, shrubs, forbs, and grasses. Elevation
is 1,800 to 2,000 feet. The average annual precipitation is
about 23 inches, and the average annual air temperature is
45° F. The frost-free season is 110 to 120 days.

Typically, the surface of this soil is covered with a thin
mat of partially decomposed organic litter about 1 1/2 inches
thick. The subsurface layer is light gray very fine sandy loam
about 1/4 inch thick. The upper part of the subsoil is brown
fine sandy loam about 7 inches thick, and the lower part is
light yellowish brown fine sandy loam about 11 inches thick.
The upper part of the substratum is pale brown fine sandy
loam about 14 inches thick. The lower part of the
substratum is light yellowish brown loamy fine sand to a
depth of 60 inches or more. The substratum has a few brown
loam bands 1/8 inch in thickness.

Included with this soil in mapping are areas of-

e Bonner silt loam, 0 to 10 percent slopes, and
Eloika silt loam, 0 to 15 percent slopes-on
terraces

e Clayton fine sandy loam, 0 to 5 percent slopes,
Hagen sandy loam, 0 to 15 percent slopes, and
Phoebe sandy loam, 5 to 15 percent slopes-on
higher terraces

e Laketon silt loam, 5 to 15 percent slopes-on
lakebed terrace remnants

e Wethey loamy sand and Wolfeson very fine sandy
loam-in depressions adjacent to stream
channels

The included areas make up about 20 percent of the total
acreage.

The permeability of this Clayton soil is moderate, and the
available water capacity is high. The effective rooting depth
is 60 inches or more. Runoff is medium. The hazard of
water erosion is moderate, and the hazard of wind erosion is
high.

This soil is used for nonirrigated and irrigated crops,
and for grazeable woodland.

The main limitation of this soil for the production of
nonirrigated wheat, barley, oats, alfalfa, and grasses is the
hazard of wind erosion. Minimum tillage and early



seeding at right angles to the erosive winds can control wind
erosion on nonirrigated cropland. The use of crop residue
helps to conserve moisture and control wind erosion. Grass,
legumes, or grass and legumes planted in rotation also
provide excellent wind erosion control. Divided slope farming,
stripcropping, diversions, or terraces and grassed waterways
help to control water erosion caused by concentrated flow in
the major draws and waterways. A suitable crop rotation on
this soil is alfalfa and grass for 4 to 8 years followed by
grain for 2 or 3 years.

Sprinkler irrigation is the best method of water application
for the production of irrigated wheat and grass-legume hay.
The main limitations are the hazards of wind and water
erosion and steepness of slope. Application of water should
be adjusted to the available water capacity, the water intake
rate, and the crop needs to avoid over irrigation, erosion,
and leaching of plant nutrients.

This soil is well suited to the production of Douglas-fir. It
is also suited to ponderosa pine, western larch, lodgepole
pine, and western white pine.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 101 on the Clayton soil. The basal area is
about 76 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of trees
6.6 inches in diameter at breast height (dbh) and larger is 68
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 79 cubic feet per acre per year.

Using standard equipment with wheels or tracks

causes rutting and compaction when this soil is moist.
Puddling can occur when the soil is wet. Using low
pressure ground equipment reduces soil damage and
helps to maintain productivity.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this soil.

The reforestation of cutover areas by Douglas-fir,
ponderosa pine, lodgepole pine, western larch, and
western white pine takes place naturally where seed trees
are present. Trees occasionally are subject to windthrow
during periods when the soil is excessively wet and the
winds are strong. Areas also can be reforested by the
planting of Douglas-fir, western white pine, or western
larch seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly pinegrass,
strawberry, Oregon-grape, and spirea. Overgrazing
causes desirable plants, such as pinegrass, to decrease and
less desirable plants to increase. Adapted grasses and
legumes can be reseeded in overgrazed or recently
disturbed areas to reduce erosion and provide desirable
forage.

This soil is suited to homesite development The main
limitation is slope. Special design of buildings is needed to
overcome this limitation. Cutbanks are not stable and are
subject to caving. The main limitations for septic tank

absorption fields are steepness of slope and moderate
permeability. Absorption lines should be installed on the
contour. Using sandy backfill and long absorption lines help
to compensate for the moderate permeability.

This soil is in capability subclass llle, nonirrigated and
irrigated.

58-Colville silt loam. This very deep, poorly drained
soil is in bottom lands. It formed in mixed alluvium. Slope is
0 to 3 percent. The native vegetation is water-tolerant
grasses, forbs, and shrubs. Elevation is 1,400 to 2,000 feet.
The average annual precipitation is about 18 inches, and
the average annual air temperature is about 46° F. The
frost-free season ranges from 100 to 125 days.

Typically, the surface layer is dark gray, calcareous silt
loam 17 inches thick. The subsoil is mottled, gray,
calcareous silty clay loam 10 inches thick. The upper part of
the substratum is mottled, light gray, calcareous silty clay
loam 27 inches thick. The lower part of the substratum is
mottled, white silt loam to a depth of 60 inches or more.

Included with this soil in mapping are small areas of-

e Bridgeson silt loam and Chewelah fine sandy
loam-on higher terraces

e Peone silt loam and Konner silty clay loam-in
depressions and on bottom lands

e Saltese muck-in basins adjacent to lakes and
streams

The included areas make up about 20 percent of the
total acreage.

The permeability of this Colville soil is moderately slow,
and the available water capacity is very high. The effective
rooting depth is limited by a seasonal high water table that
is at or near the surface to a depth of 1.5 feet during the
months of February to June. Runoff is very slow. There is no
hazard of water erosion. This soil is subject to occasional
flooding for long periods during the months of February to
May. Channeling and deposition are common along the
streambanks.

This soil is used as rangeland and for nonirrigated and
irrigated crops.

This soil is suited to rangeland. The native vegetation is
mainly basin wildrye, saltgrass, and alkali cordgrass.
Overgrazing causes desirable plants, such as basin wildrye
and alkali cordgrass, to decrease and less desirable plants
to increase. Adapted grasses and legumes can be seeded
in overgrazed or recently disturbed areas to reduce erosion
and provide desirable forage.

The main limitations of this soil for the production of
wheat, barley, oats, clover, and grasses are the seasonal
high water table and flooding. In wet years, spring planting
can be delayed. Protective levees and drainage systems
help to reduce flooding and lower the water table. The
proper timing of minimum tillage helps to avoid compaction.
Incorporating crop residue into the surface layer helps to
maintain good tilth and conserve



moisture. A suitable crop rotation on this soil is clover and
grass for 4 to 8 years followed by annual grain for 2 years.

Sprinkler irrigation is the best method of water application
for the production of grass-legume hay. Application of water
should be adjusted to the available water capacity, the water
intake rate, and the crop needs to avoid over irrigation and
leaching of plant nutrients. In summer, irrigation is needed
for the maximum production of most crops.

This soil is poorly suited to homesite development. The
main limitations are the hazard of flooding and wetness.
Buildings should be located above the expected flood level.
Dikes and channels can be used to protect homesites from
being flooded. Drainage is needed if buildings are
constructed on this soil. The main limitations for septic tank
absorption fields are flooding, wetness, and moderately slow
permeability. The high water table and the restricted
permeability increase the possibility of failure of septic tank
absorption fields.

This soil is in capability subclass IVw, nonirrigated and
irrigated.

59-Colville silt loam, drained. This very deep, artificially
drained soil is in bottom lands. It formed in mixed alluvium.
Slope is 0 to 3 percent. The native vegetation is water-
tolerant grasses, forbs, and shrubs. Elevation is 1,400 to
2,000 feet. The average annual precipitation is about 18
inches, and the average annual air temperature is about 46°
F. The frost-free season ranges from 100 to 125 days.

Typically, the surface layer is dark gray, calcareous silt
loam about 17 inches thick. The subsoil is mottled, gray,
calcareous silty clay loam about 10 inches thick. The upper
part of the substratum is mottled, light gray, calcareous silty
clay loam about 27 inches thick. The lower part of the
substratum is mottled, white silt loam to a depth of 60 inches
or more.

Included with this soil in mapping are small areas of-

e Bridgeson silt loam-on similar landscape positions

e Chewelah fine sandy loam-on higher terraces

e Peone silt loam and Konner silty clay loam-in
depressions and on bottom lands

e Saltese muck-in basins adjacent to lakes and
streams

The included areas make up about 20 percent of the
total acreage.

The permeability of this Colville soil is moderately slow,
and the available water capacity is veryhigh. The effective
rooting depth is limited by a seasonal high water table that
is at a depth of 2 to 4 feet during the months of February to
June. Runoff is very slow, and there is no hazard of water
erosion. This soil is subject to occasional flooding for long
periods during the months of February to May. Channeling
and deposition are common along the streambanks.

This soil is used for nonirrigated and irrigated crops.

The main limitations of this soil for the production of
wheat, barley, oats, clover, alfalfa, and grass are the
seasonal high water table and flooding. In wet years, spring
planting can be delayed. Protective levees and drainage
systems help to control flooding and lower the seasonal
high water table. The proper timing of minimum tillage helps
to avoid compaction. Using crop residue helps to maintain
good tilth and conserve moisture. A suitable crop rotation on
this soil is alfalfa and grass for 4 to 8 years followed by
annual grain for 2 or 3 years.

Sprinkler irrigation, where water is available, increases
yields. Application of water should be adjusted to the
available water capacity, the water intake rate, and the crop
needs to avoid over irrigation, erosion, and leaching of plant
nutrients.

This soil is poorly suited to homesite development. The
main limitations are the hazard of flooding and wetness.
Buildings should be located above the expected flood
level. Dikes and channels can protect homesites from
being flooded. Drainage is needed if buildings are
constructed on this soil. The main limitations for septic
tank absorption fields are flooding, wetness, and
moderately slow permeability. The high water table and
restricted permeability increase the possibility of failure of
septic tank absorption fields.

This soil is in capability subclass Illw, nonirrigated and
irrigated.

60-Dart loamy coarse sand, 0 to 8 percent slopes.
This very deep, somewhat excessively drained soil is on
terraces. It formed in mixed sandy alluvium. The native
vegetation is conifers, forbs, shrubs, and grasses. Elevation
is 1,400 to 2,100 feet. The average annual precipitation is
about 18 inches, and the average annual air temperature is
about 46° F. The frost-free season is 110 to 130 days.

Typically, the surface layer is pale brown loamy coarse
sand about 2 inches thick. The subsoil is very pale brown and
pale brown loamy coarse sand about 12 inches thick. The
substratum is light brownish gray coarse sand about 7 inches
thick. Below that is multicolored sand to a depth of 60
inches or more.

Included with this soil in mapping are areas of-

e Springdale sandy loam, 0 to 15 percent slopes,
and Springdale gravelly sandy loam, 0 to 15
percent slopes-on similar landscape positions

e Hardesty silt loam-on alluvial fans and in
depressions

e Marble loamy sand, 5 to 25 percent slopes-on
dunelike terraces

The included areas make up about 15 percent of the
total acreage.

The permeability of this Dart soil is rapid, and the
available water capacity is low. The effective rooting depth
is 60 inches or more. Runoff is very slow. There is no
hazard of water erosion, but the hazard of wind erosion is
high.

This soil is used for grazeable woodland. A few areas
are used for nonirrigated and irrigated crops.



This soil is suited to the production of ponderosa pine.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 83 on the Dart soil. The basal area is
about 71 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of trees
6.6 inches in diameter at breast height (dbh) and larger is
44 cubic feet per acre per year. The CMAI at 40 years of
trees 0.6 inch dbh and larger is 53 cubic feet per acre per
year.

The main limitation of this soil for the harvesting of
timber is the loose, sandy surface layer. Using standard
wheeled and tracked equipment causes rutting and surface
displacement when the soil is dry. Using low pressure
ground equipment reduces soil damage and helps to
maintain productivity.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil.

The reforestation of cutover areas by ponderosa pine
takes place naturally where seed trees are present.
However, the high soil surface temperatures in summer and
the low available water capacity reduce the chances of
seedling survival. Areas also can be reforested by the
planting of ponderosa pine seedlings.

This soil is suited to grazing and browsing. in most areas,
the native understory vegetation is mainly bluebunch
wheatgrass, needlegrass, Sandberg bluegrass, and prairie
junegrass. Overgrazing causes desirable plants, such as
bluebunch wheatgrass and prairie junegrass, to decrease
and less desirable plants to increase. Adapted grasses and
legumes can be seeded in overgrazed or recently disturbed
areas to reduce erosion and provide desirable forage.

The main limitations of this soil for the production of
nonirrigated alfalfa, grass, and wheat are the hazard of wind
erosion and low available water capacity. Minimum tillage
and early seeding at right angles to the erosive winds can
control wind erosion on nonirrigated cropland. Leaving crop
residue on the surface helps to conserve moisture and
control wind erosion. Grass, legumes, or grass and legumes
planted in rotation also provide excellent wind erosion
control. Grassed waterways help to control water erosion
caused by concentrated flow in the major draws and
waterways. A suitable crop rotation on this soil is alfalfa and
grass for 4 to 8 years followed by grain for 2 years.

Sprinkler irrigation is the best method of water application
for the production of irrigated alfalfa hay. Application of water
should be adjusted to the available water capacity, the water
intake rate, and the crop needs to avoid over irrigation and
leaching of plant nutrients.

This soil is well suited to homesite development. It has
slight limitations. However, cutbanks are not stable and are
subject to caving. The main limitation for septic tank
absorption fields is very rapid permeability in the substratum.
The contamination of ground water supplies as a result of
seepage is a possibility.

This soil is in capability subclass IVe, nonirrigated and
irrigated.

61-Dearyton silt loam, 0 to 5 percent slopes. This
very deep, moderately well drained soil is on toe slopes of
plateaus and foothills. It formed in glacial till and is mantled
with volcanic ash and loess. Slopes are complex. The native
vegetation is conifers, grasses, forbs, and shrubs. Elevation
is 2,000 to 2,800 feet. The average annual precipitation is
about 21 inches, and the average annual air temperature is
about 46° F. The frost-free season ranges from 120 to 135
days.

Typically, the surface of this soil is covered with a thin mat
of partially decomposed organic litter about 1 inch thick. The
surface layer is brown silt loam about 6 inches thick. The
subsoil is pale brown silt loam about 15 inches thick that is
underlain by a buried, light gray loam subsurface horizon
about 6 inches thick. Below that is a buried, light brown silty
clay and gravelly silty clay subsoil to a depth of 60 inches or
more.

Included with this soil in mapping are areas of-

e Bernhill silt loam, 0 to 15 percent slopes-on toe
slopes

e Green BIuff silt loam, 0 to 5 percent slopes-on
basalt plateaus

e Donavan loam, O to 8 percent slopes- on south
and west-facing slopes

e poorly drained soils in depressions

The included areas make up about 15 percent of the
total acreage.

The permeability of this Dearyton soil is moderate to the
subsoil and slow through it. The available water capacity is
very high. The effective rooting depth is 60 inches or more.
Runoff is slow, and the hazard of water erosion is slight to
moderate. A perched water table is at a depth of 18 to 30
inches during the months of February to April.

This soil is used for grazeable woodland and for
nonirrigated crops.

This soil is suited to the production of ponderosa pine. It
is also suited to Douglas-fir, western larch, and lodgepole
pine.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 85 on the Dearyton soil. The basal area
is about 74 percent of normal, even-aged, unmanaged
stands. Thus, the mean annual increment at 80 years of age
of trees 6.6 inches in diameter at breast height (dbh) and
larger is 47 cubic feet per acre per year. The CMAI at 40
years of trees 0.6 inch dbh and larger is 57 cubic feet per
acre per year.

Using standard equipment with wheels or tracks causes
rutting and compaction when this soil is moist. Puddling
can occur when the soil is wet. Using low pressure
ground equipment reduces soil damage and helps to
maintain productivity.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil.

The reforestation of cutover areas by ponderosa pine,
Douglas-fir, western larch, and lodgepole pine takes place
naturally where seed trees are present. If openings



are made in the canopy, invading brush species that are not
controlled will delay the establishment of natural
reforestation. Trees occasionally are subject to windthrow
during periods when the soil is excessively wet and the
winds are strong. The silty clay subsoil restricts the
penetration of roots. This restriction limits the growth of
trees and increases the hazard of windthrow. Areas also
can be reforested by the planting by Douglas-fir, lodgepole
pine, or ponderosa pine seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly pinegrass,
bluebunch wheatgrass, Idaho fescue, lupine, and common
snowberry. Overgrazing causes desirable plants, such as
bluebunch wheatgrass and Idaho fescue, to decrease and
less desirable plants to increase. Adapted grasses and
legumes can be seeded in overgrazed or recently disturbed
areas to reduce erosion and provide desirable forage. A
suitable crop rotation on this soil is annual grain or a 3-year
rotation oil winter wheat, spring grain, and summer fallow for
weed control.

The main limitation of this soil for the production of
nonirrigated wheat, barley, alfalfa, and grass is wetness.
Proper timing of minimum tillage helps to avoid compaction.
Retaining sufficient amounts of crop residue on the surface
and incorporating it into the surface layer helps to maintain
good tilth, conserve moisture, and control erosion. Tile
drainage or open ditches can be used to lower the water
table if outlets are available.

This soil is poorly suited to homesite development. The
main limitation is the shrink-swell potential. If buildings are
constructed on this soil, the proper design of foundations
and footings and diverting runoff away from the building help
to prevent the structural damage caused by shrinking and
swelling. The main limitation for septic tank absorption fields
is slow permeability. Using sandy backfill for the trench and
long absorption lines help to compensate for this restriction.

This soil is in capability subclass Ilw, nonirrigated.

62-Dearyton silt loam, 5 to 15 percent slopes. This
very deep, moderately well drained soil is on toe slopes of
plateaus and foothills. It formed in glacial till and is mantled
with volcanic ash and loess. Slopes are complex. The native
vegetation is conifers, grasses, forbs, and shrubs. Elevation
is 2,000 to 2,800 feet. The average annual precipitation is
about 21 inches, and the average annual air temperature is
about 46° F. The frost-free season ranges from 120 to 135
days.

Typically, the surface of this soil is covered with a thin mat
of partially decomposed organic litter about 1 inch thick. The
surface layer is brown silt loam about 6 inches thick. The
subsoil is pale brown silt loam about 15 inches thick that is
underlain by a subsurface layer of light gray brown about 6
inches thick. Below that is a buried, light brown silty clay
and gravelly silty clay subsoil to a depth of 60 inches or
more.

Included with this soil in mapping are areas of-

e Bernhill silt loam, 0 to 15 percent slopes-on toe
slopes

e Green Bluff silt loam, 5 to 15 percent slopes-on
basalt plateaus

e Donavan loam, 8 to 25 percent slopes-on south
and west-facing slopes

e poorly drained soils in depressions

¢ soils that have slopes of as much as 40 percent.

The included areas make up about 20 percent of the
total acreage.

The permeability of this Dearyton soil is moderate to the
subsoil and slow through it. The available water capacity is
very high. The rooting depth is 60 inches or more. Runoff is
medium, and the hazard of water erosion is moderate. A
perched water table is at a depth of 18 to 30 inches during
the months of February to April.

This soil is used for grazeable woodland and for
nonirrigated crops.

This soil is suited to the production of ponderosa pine. It is
also suited to Douglas-fir, western larch, and lodgepole pine.
Based on a 100-year site curve, the mean site index for
ponderosa pine is 85 on the Dearyton soil. The basal area is
about 74 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of trees
6.6 inches in diameter at breast height (dbh) and larger is 47
cubic feet per acre per year. The CMAI at 40 years of trees

0.6 inch dbh and larger is 57 cubic feet per acre per year.

Using standard equipment with wheels or tracks
causes rutting and compaction when the soil is moist.
Puddling can occur when the soil is wet. Using low
pressure ground equipment reduces soil damage and
helps to maintain productivity.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this soil.
Seeding the spoil from excavations reduces rill and gully
erosion and sloughing.

The reforestation of cutover areas by ponderosa pine,
Douglas-fir, western larch, and lodgepole pine takes place
naturally where seed trees are present. If openings are made
in the canopy, invading brush species that are not controlled
will delay the establishment of natural reforestation. Trees
occasionally are subject to windthrow during periods when
the soil is excessively wet and the winds are strong. The silty
clay subsoil restricts the penetration of roots. This restriction
limits the growth of trees and increases the hazard of
windthrow. Areas also can be reforested by the planting of
Douglas-fir, lodgepole pine, or ponderosa pine seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly pinegrass,
bluebunch wheatgrass, Idaho fescue, lupine, and common
snowberry. Overgrazing causes desirable plants, such as
bluebunch wheatgrass and Idaho fescue, to decrease and
less desirable plants to increase. Adapted grasses and
legumes can be seeded in



overgrazed or recently disturbed areas to reduce erosion
and provide desirable forage.

The main limitation of this soil for the production of
nonirrigated wheat, barley, alfalfa, and grass is the hazard of
water erosion. Minimum tillage, early fall seeding, and cross
slope chiseling help to control sheet and rill erosion.
Retaining sufficient amounts of crop residue on the surface
and incorporating minimum amounts into the surface layer
help to maintain good tilth, conserve moisture, and control
sheet and rill erosion. In addition, divided slope farming,
stripcropping, diversions, or terraces may be needed to help
control erosion on nonirrigated cropland. Grassed waterways
help to control erosion from concentrated flow in the major
draws and waterways. A suitable crop rotation on this soil is
alfalfa and grass for 4 to 8 years followed by grain for 2 or 3
years.

This soil is poorly suited to homesite development. The
main limitation is the shrink-swell potential. If buildings are
constructed on this soil, the proper design of foundations and
footings and diverting runoff away from the buildings help to
prevent the structural damage caused by shrinking and
swelling. The main limitation for septic tank absorption fields
is slow permeability. Using sandy backfill for the trench and
long absorption lines help to compensate for this restriction.

This soil is in capability subclass llle, nonirrigated.

63-Dehart gravelly sandy loam, 15 to 25 percent
slopes. This very deep, somewhat excessively drained soil is
on toe slopes and foot slopes of foothills. It formed in glacial
till and colluvium derived from metasedimentary rock, with an
admixture of volcanic ash and loess in the surface layer. The
aspect is mainly to the south and west. Slopes are complex.
The native vegetation is conifers, shrubs, forbs, and grasses.
Elevation is 1,500 to 3,500 feet. The average annual
precipitation is about 18 inches, and the average annual air
temperature is about 47° F. The frost-free season is 90 to
120 days.

Typically, the surface of this soil is covered with a thin mat
of partially decomposed organic litter about 1 inch thick.
The surface layer is grayish brown gravelly sandy loam
about 6 inches thick. The upper part of the subsoil is pale
brown very cobbly sandy loam about 5 inches thick, and the
lower part is pale brown extremely stony sandy loam about
19 inches thick. The substratum is pale brown extremely
stony sandy loam to a depth of 60 inches or more.

Included with this soil in mapping are areas of-

e Dehart cobbly loam, 15 to 20 percent slopes, and
Donavan loam, 8 to 25 percent slopes.-on similar
landscape positions

e Cedonia silt loam, 5 to 15 percent slopes, and
Springdale gravelly sandy loam, 0 to 15 percent
slopes-on terraces

e Raisio shaly loam, 20 to 40 percent slopes-on
convex foot slopes

e Stevens channery silt loam, 8 to 25 percent
slopes-on concave slopes
e Rock outcrop

The included areas make up about 15 percent of the
total acreage.

The permeability of this Dehart soil is moderately rapid,
and the available water capacity is low. The effective
rooting depth is 60 inches or more. Runoff is medium,
and the hazard of water erosion is moderate.

This soil is used for grazeable woodland. However,
small areas are cleared and used for nonirrigated crops.
This soil is suited to the production of ponderosa pine.

Douglas-fir also grows on this soil.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 102 on the Dehart soil. The basal area is
about 47 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of
trees 6.6 inches in diameter at breast height (dbh) and
larger is 43 cubic feet per acre per year. The CMAI at 40
years of trees 0.6 inch dbh and larger is 50 cubic feet per
acre per year.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Skid trails, firebreaks, and other surface disturbances
are subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.

The reforestation of cutover areas by ponderosa pine
and Douglas-fir takes place naturally if seed trees are
present. However, the high soil surface temperatures in
summer and the low available water capacity reduce the
chances of seedling survival. Areas also can be reforested
by the planting of ponderosa pine or Douglas-fir seedlings.

This soil is suited to grazing and browsing. In most areas,

the native understory vegetation is mainly pinegrass,
bluebunch wheatgrass, Idaho fescue, and common
snowberry. Overgrazing causes desirable plants, such as
bluebunch wheatgrass and Idaho fescue, to decrease and
less desirable plants to increase. Adapted grasses and
legumes can be seeded in overgrazed or recently disturbed
areas to reduce erosion and provide desirable forage.

The main limitations of this soil for the production of
nonirrigated wheat, barley, alfalfa, and grass are steepness
of slope, the hazard of water erosion, and low available
water capacity. Minimum tillage, early fall seeding, and cross
slope fall tillage help to control sheet and rill erosion.
Retaining sufficient amounts of crop residue on the surface
and incorporating minimum amounts into the surface layer
help to maintain good tilth and control erosion. In addition,
divided slope farming, stripcropping, diversions, or terraces
may be needed to help control erosion on nonirrigated
cropland. Grassed waterways help to control erosion from
concentrated flow in the major draws and waterways. A
suitable crop rotation on this soil is alfalfa and grass for 4 to
8 years followed by grain for 2 years.



This soil is poorly suited to homesite development. The
main limitations are steepness of slope and large stones.
Special design of buildings is needed to overcome the
limitation imposed by slope. Cobbles and stones can hinder
excavations. In addition, cutbanks are not stable and are
subject to caving. The main limitations for septic tank
absorption fields are steepness of slope, large stones, and
rapid permeability in the substratum. Stones may hinder the
placement of absorption lines. The contamination of ground
water supplies as a result of seepage is a possibility.

This soil is in capability subclass Ve, nonirrigated.

64-Dehart gravelly sandy loam, 25 to 40 percent
slopes. This very deep, somewhat excessively drained soil
is on foot slopes of foothills. It formed in glacial till and
colluvium derived from metasedimentary rock, with an
admixture of volcanic ash and loess in the surface layer.
The aspect is mainly to the south and west. Slopes are
complex. The native vegetation is conifers, shrubs, forbs,
and grasses. Elevation is 1,500 to 3,500 feet. The average
annual precipitation is about 18 inches, and the average
annual air temperature is about 47° F. The frost-free
season is 90 to 120 days.

Typically, the surface of this soil is covered with a thin
mat of partially decomposed organic litter about 1 inch thick.
The surface layer is grayish brown gravelly sandy loam about
6 inches thick. The upper part of the subsoil is pale brown
very cobbly sandy loam about 5 inches thick, and the lower
part is pale brown extremely stony sandy loam about 19
inches thick. The substratum is pale brown extremely stony
sandy loam to a depth of 60 inches or more.

Included with this soil in mapping are areas of-

e Dehart cobbly loam, 20 to 40 percent slopes, and
Donavan loam, 25 to 40 percent slopes-on similar
landscape positions

e Dehart gravelly sandy loam, 25 to 40 percent slopes,
and Maki gravelly loam, 25 to 40 percent slopes-on
convex, upper foot slopes

e Cedonia silt loam, 5 to 15 percent slopes, and
Springdale gravelly sandy loam, 0 to 15 percent
slopes-on terrace remnants

e Stevens channery silt loam, 25 to 40 percent
slopes-on concave slopes

e Rock outcrop

The included areas make up about 20 percent of the
total acreage.

The permeability of this Dehart soil is moderately
rapid, and the available water capacity is low The
effective rooting depth is 60 inches or more. Runoff is
rapid, and the hazard of water erosion is high.

This soil is used for grazeable woodland.

This soil is suited to the production of ponderosa pine.
Douglas-fir also grows on this soil.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 102 on the Dehart soil. The basal area
is about 47 percent of normal, even-aged,

unmanaged stands. Thus, the mean annual increment at 80
years of age of trees 6.6 inches in diameter at breast height
(dbh) and larger is 43 cubic feet per acre per year. The
CMAI at 40 years of trees 0.6 inch dbh and larger is 50
cubic feet per acre per year.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Skid trails, firebreaks, and other surface disturbances
are subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.
Roads are more costly to construct and maintain on these
steeper slopes.

The reforestation of cutover areas by ponderosa pine and
Douglas-fir takes place naturally where seed trees are
present. However, the high soil surface temperatures in
summer and the low available water capacity reduce the
chances of seedling survival. Areas also can be reforested
by the planting of ponderosa pine or Douglas-fir seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly pinegrass,
bluebunch wheatgrass, Idaho fescue, and common
snowberry. Overgrazing causes desirable plants, such as
bluebunch wheatgrass and Idaho fescue, to decrease and
less desirable plants to increase. Adapted grasses and
legumes can be seeded in overgrazed or recently disturbed
areas to reduce erosion and provide desirable forage.

This soil is poorly suited to homesite development. The
main limitations are steepness of slope and large stones.
Special design of buildings is needed to overcome the
limitation imposed by slope. Cobbles and stones can hinder
excavations. In addition, cutbanks are not stable and are
subject to caving. The main limitations for septic tank
absorption fields are steepness of slope, large stones, and
rapid permeability in the substratum. Stones may hinder the
placement of absorption lines. The contamination of ground
water supplies as a result of seepage is a possibility.

This soil is in capability subclass Vle, nonirrigated.

65-Dehart gravelly sandy loam, 40 to 65 percent
slopes. This very deep, somewhat excessively drained soil
is on the side slopes of foothills. It formed in glacial till and
colluvium derived from metasedimentary rock, with an
admixture of volcanic ash and loess in the surface layer.
The aspect is mainly to the south and west. Slopes are
complex. The native vegetation is conifers, shrubs, forbs,
and grasses. Elevation is 1,500 to 3,500 feet. The average
annual precipitation is about 18 inches, and the average
annual air temperature is about 47° F. The frost-free
season is 90 to 120 days.

Typically, the surface of this soil is covered with a thin
mat of partially decomposed organic litter about 1 inch thick.
The surface layer is grayish brown gravelly sandy loam
about 6 inches thick. The upper part of the subsoil is pale
brown very cobbly sandy loam about 5 inches thick, and the
lower part is pale brown extremely stony



sandy loam about 19 inches thick. The substratum is pale
brown extremely stony sandy loam to a depth of 60 inches
or more.

Included with this soil in mapping are areas of-

e Dehart cobbly loam, 40 to 65 percent slopes, and
Donavan loam, 40 to 65 percent slopes-on
similar landscape positions

e Cedonia silt loam, 15 to 30 percent slopes, and
Spens extremely gravelly loamy sand, 30 to 65
percent slopes-on terraces and terrace
escarpments

e Maki gravelly loam, 40 to 65 percent slopes, and
Raisio shaly loam, 40 to 65 percent slopes-on
convex, upper side slopes

e Stevens stony silt loam, 40 to 60 percent slopes on
concave slopes

e Rock outcrop

The included areas make up about 25 percent of the
total acreage.

The permeability of this Dehart soil is moderately

rapid, and the available water capacity is low The
effective rooting depth is 60 inches or more. Runoff is
very rapid, and the hazard of water erosion is, very high.

This soil is used for grazeable woodland.

This soil is suited to the production of ponderosa pine.

Douglas-fir also grows on this soil.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 102 on the Dehart soil. The basal area is
about 47 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of trees
6.6 inches in diameter at breast height (dbh) and larger is
43 cubic feet per acre per year. The CMAI at 40 years of
trees 0.6 inch dbh and larger is 50 cubic feet per acre per
year.

The main limitation of this soil for the harvesting of timber
is steepness of slope. The steep slopes restrict the use of
equipment with wheels or tracks in skidding operations.
Cable yarding systems generally are safer to use and cause
less displacement of the soil.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Yarding paths, skid trails, firebreaks, and other surface
disturbances are subject to rilling and gullying. Seeding the
spoil from excavations reduces rill and gully erosion and
sloughing. Roads are more costly to construct and maintain
on these steeper slopes. Large cut and fill operations
remove the soil from productive use if the roads are located
at mid slope.

The reforestation of cutover areas by ponderosa pine and
Douglas-fir takes place naturally where seed trees are
present. However, the high soil surface temperatures in
summer and the low available water capacity reduce the
chances of seedling survival. Areas also can be reforested
by the planting of ponderosa pine or Douglas-fir seedlings.

This soil is suited to grazing and browsing. In most
areas, the native understory vegetation is mainly
pinegrass, bluebunch wheatgrass, Idaho fescue, and

common snowberry. Overgrazing causes desirable
plants, such as bluebunch wheatgrass and Idaho fescue, to
decrease and less desirable plants to increase. The location
of salt licks, stockwatering facilities, and roads or trails
should be specially considered because steepness of slope
may limit access by livestock. Adapted grasses and legumes
can be seeded in overgrazed or recently disturbed areas to
reduce erosion and provide desirable forage.

This soil is in capability subclass Vlle, nonirrigated.

66-Dehart cobbly loam, 5 to 20 percent slopes. This
very deep, somewhat excessively drained soil is on toe
slopes of foothills. It formed in glacial till and colluvium
derived from metasedimentary rock, with an admixture of
loess and volcanic ash in the surface layer. The aspect is
mainly to the south and west. Slopes are complex. The
native vegetation is conifers, shrubs, and grasses.
Elevation is 1,500 to 3,500 feet. The average annual
precipitation is about 18 inches, and the average annual air
temperature is about 47° F. The frost-free season is 90 to
120 days.

Typically, the surface of this soil is covered with a thin
mat of partially decomposed organic litter about 1 inch thick.
The surface layer is grayish brown cobbly loam about 6
inches thick. The upper part of the subsoil is pale brown
very cobbly sandy loam about 5 inches thick, and the lower
part is pale brown extremely stony sandy loam about 19
inches thick. The substratum is pale brown extremely stony
sandy loam to a depth of 60 inches or more.

Included with this soil in mapping are areas of-

e Donavan stony loam, 0 to 30 percent slopes-on
similar landscape positions

e Aits stony loam, 0 to 40 percent slopes-on north
and eases facing slopes

e Cedonia silt loam, 5 to 15 percent slopes, and
Springdale gravelly sandy loam, 0 to 10 percent
slopes

e Hardesty silt loam-in basins in alluvial fans

e Stevens stony silt loam, 0 to 40 percent slopes
on concave slopes

e Rock outcrop

The included areas make up about 20 percent of the
total acreage.

The permeability of this Dehart soil is moderately rapid,
and the available water capacity is low. The effective
rooting depth is 60 inches or more. Runoff is medium,
and the hazard of water erosion is moderate.

This soil is used for grazeable woodland.

This soil is suited to the production of ponderosa pine.
Douglas-fir also grows on this soil.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 102 on the Dehart soil. The basal area is
about 47 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of
trees 6.6 inches in diameter at breast height (dbh) and
larger is 43 cubic feet per acre per



year. The CMAI at 40 years of trees 0.6 inch dbh and
larger is 50 cubic feet per acre per year.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Skid trails, firebreaks, and other surface disturbances
are subject to rifling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.

The reforestation of cutover areas by ponderosa pine and
Douglas-fir takes place naturally where seed trees are
present. However, the high soil surface temperatures in
summer and the low available water capacity reduce the
chances of seedling survival. Areas can also be reforested
by the planting of ponderosa pine or Douglas-fir seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly pinegrass,
bluebunch wheatgrass, Idaho fescue, arrowleaf balsamroot,
and redstem ceanothus Overgrazing causes desirable plants,
such as bluebunch wheatgrass and Idaho fescue, to
decrease and less desirable plants to increase. Adapted
grasses and legumes can be seeded in overgrazed or
recently disturbed areas to reduce erosion and provide
desirable forage.

This soil is poorly suited to homesite development. The
main limitation is large stones. Cobbles and stones can
hinder excavations. Special design of buildings is needed to
overcome the limitation imposed by slope. In addition,
cutbanks are not stable and are subject to caving. The main
limitations for septic tank absorption fields are rapid
permeability in the substratum and large stones. The
contamination of ground water supplies as a result of
seepage is a possibility. Stones can hinder the placement of
absorption lines.

This soil is in capability subclass Vle, nonirrigated.

67-Dehart cobbly loam, 20 to 40 percent slopes.
This very deep, somewhat excessively drained soil is on
foot slopes of foothills. It formed in glacial till and colluvium
derived from metasedimentary rock, with an admixture of
loess and volcanic ash in the surface layer. The aspect is
mainly to the south and west. Slopes are complex. The
native vegetation is conifers, shrubs, and grasses. Elevation
is 1,500 to 3,500 feet. The average annual precipitation is
about 18 inches, and the average annual air temperature is
about 47° F. The frost-free season is 90 to 120 days.

Typically, the surface of this soil is covered with a thin
mat of partially decomposed organic litter about 1 inch thick.
The surface layer is grayish brown cobbly loam about 6
inches thick. The upper part of the subsoil is pale brown
very cobbly sandy loam about 5 inches thick, and the lower
part is pale brown extremely stony sandy loam about 19
inches thick. The substratum is pale brown extremely stony
sandy loam to a depth of 60 inches or more.

Included with this soil in mapping are areas of-

e Donavan stony loam, 20 to 40 percent slopes-on
similar landscape positions

e Aits stony loam, O to 40 percent slopes-on north
and east-facing slopes

e Cedonia silt loam, 15 to 30 percent slopes, and
Spens extremely gravelly loamy sand, 30 to 65

percent slopes-on terraces and terrace

escarpments

e Raisio shaly loam, 20 to 40 percent slopes-on
convex foot slopes

e Rufus shaly loam, 30 to 65 percent slopes, and
Stevens stony silt loam, 0 to 40 percent slopes
on concave slopes

e Rock outcrop

The included areas make up about 20 percent of the
total acreage.

The permeability of this Dehart soil is moderately rapid,
and the available water capacity is low. The effective
rooting depth is 60 inches or more. Runoff is rapid, and
the hazard of water erosion is high.

This soil is used for grazeable woodland.

This soil is suited to the production of ponderosa pine.
Douglas-fir also grows on this soil.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 102 on the Dehart soil. The basal area is
about 47 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of trees
6.6 inches in diameter at breast height (dbh) and larger is 43
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 50 cubic feet per acre per year.

The use of equipment with wheels or tracks causes
ruts, soil compaction, and damage to tree roots when this
soil is wet.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this soil.
Skid trails, firebreaks, and other surface disturbances are
subject to rifling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.
Roads are more costly to construct and maintain on the
steeper slopes.

The reforestation of cutover areas by ponderosa pine and
Douglas-fir takes place naturally where seed trees are
present. However, the high soil surface temperatures in
summer and the low available water capacity reduce the
chances of seedling survival. Areas also can be reforested
by the planting of ponderosa pine or Douglas-fir seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly pinegrass,
bluebunch wheatgrass, Idaho fescue, arrowleaf balsamroot,
and redstem ceanothus. Overgrazing causes desirable
plants, such as bluebunch wheatgrass and Idaho fescue, to
decrease and less desirable plants to increase. Adapted
grasses and legumes can be seeded in overgrazed or
recently disturbed areas to reduce erosion and provide
desirable forage.



This soil is poorly suited to homesite development. The
main limitations are steepness of slope and large stones.
Special design of buildings is needed to overcome the
limitation imposed by slope. Cobbles and stones can hinder
excavations. In addition, cutbanks are not stables and are
subject to caving. The main limitations for septic tank
absorption fields are steepness of slope, large stones, and
rapid permeability in the substratum. Stones may hinder the
placement of absorption lines. The contamination of ground
water supplies as a result of seepage is a possibility.

This soil is in capability subclass Vle, nonirrigated.

68-Dehart cobbly loam, 40 to 65 percent slopes. This
very deep, somewhat excessively drained soil is on side
slopes of foothills. It formed in glacial till and colluvium
derived from metasedimentary rock, with an admixture of
loess and volcanic ash in the surface layer. The aspect is
mainly to the south and west. Slopes are complex. The
native vegetation is conifers, forbs, shrubs, and grasses.
Elevation is 1,500 to 3,500 feet. The average annual
precipitation is about 18 inches, and the average annual air
temperature is about 47° F. The frost-free season is 90 to
120 days.

Typically, the surface of this soil is covered with a thin
mat of partially decomposed organic litter about 1 inch thick.
The surface layer is grayish brown cobbly loam about 6
inches thick. The upper part of the subsoil is pale brown
very cobbly sandy loam about 5 inches thick, and the lower
part is pale brown extremely stony sandy loam about 19
inches thick. The substratum is pale brown extremely stony
sandy loam to a depth of 60 inches or more.

Included with this soil in mapping are areas of-

e Donavan stony loam, 30 to 65 percent slopes-on
similar landscape positions

e Aits stony loam, 40 to 65 percent slopes-on north-
and east-facing slopes

e Cedonia silt loam, 30 to 65 percent slopes, and
Spens extremely gravelly loamy sand, 30 to 65
percent slopes-on terraces and terrace escarpments

¢ Raisio shaly loam, 40 to 65 percent slopes, and
Scoap gravelly loam, 40 to 65 percent slopes-on
convex slopes

e Rufus shaly loam, 30 to 65 percent slopes-on
ridgetops

e Stevens stony silt loam, 40 to 65 percent slopes-on
concave slopes

e Rock outcrop

The included areas make up about 20 percent of the
total acreage.

The permeability of this Dehart soil is moderately rapid,
and the available water capacity is low. The effective
rooting depth is 60 inches or more. Runoff is very rapid,
and the hazard of water erosion is very high.

This soil is used for grazeable woodland.

This soil is suited to the production of ponderosa pine.
Douglas-fir also grows on this soil.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 102 on the Dehart soil. The basal area is
about 47 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of trees
6.6 inches in diameter at breast height (dbh) and larger is 43
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 50 cubic feet per acre per year.

The main limitation of this soil for the harvesting of timber
is steepness of slope. The steep slopes restrict the use of
wheeled and tracked equipment in skidding operations.
Cable yarding systems generally are safer to use and cause
less displacement of the soil.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this soil.
Yarding paths, skid trails, firebreaks, and other surface
disturbances are subject to rilling and gullying. Seeding the
spoil from excavations reduces rill and gully erosion and
sloughing. Roads are more costly to construct and maintain
on the steeper slopes. Large cut and fill operations remove
the soil from productive use if the roads are located at mid
slope.

The reforestation of cutover areas by ponderosa pine and
Douglas-fir takes place naturally where seed trees are
present. However, the high soil surface temperatures in
summer and the low available water capacity reduce the
chances of seedling survival. Areas also can be reforested
by the planting of ponderosa pine or Douglas-fir seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly pinegrass,
bluebunch wheatgrass, Idaho fescue, and redstem
ceanothus. Overgrazing causes desirable plants, such as
bluebunch wheatgrass and Idaho fescue, to decrease and
less desirable plants to increase.

The location of salt licks, stockwatering facilities, and
roads and trails should be specially considered because
steepness of slope may limit access by livestock. Adapted
grasses and legumes can be seeded in overgrazed or
recently disturbed areas to reduce erosion and provide
desirable forage.

This soil is in capability subclass Vlle, nonirrigated.

69-Dehart-Rock outcrop complex, 40 to 65 percent
slopes. The soils in this complex are on side slopes of
foothills. The aspect is mainly to the south and west. Slopes
are complex. The native vegetation is conifers, forbs, shrubs,
and grasses. Elevation is 1,500 to 3,500 feet. The average
annual precipitation is about 18 inches, and the average
annual air temperature is about 47° F. The frost-free season
is 90 to 120 days. This unit is about 65 percent Dehart
cobbly loam, 40 to 65 percent slopes, and about 20 percent
Rock outcrop.
Included with this complex in mapping are areas of-
e Donavan stony loam, 30 to 65 percent slopes-on
similar landscape positions
o Aits stony loam, 40 to 65 percent slopes-on
north- and east-facing slopes



e Cedonia silt loam, 30 to 65 percent slopes, and
Spens extremely gravelly loamy sand, 30 to 65
percent slopes-on terrace escarpments

e Raisio shaly loam, 40 to 65 percent slopes-on
convex slopes

¢ Rufus shaly loam, 30 to 65 percent slopes-on
ridgetops

e very stony and very shallow soils

The included areas make up about 15 percent of the
total acreage.

The Dehart soil is very deep and somewhat excessively
drained. It formed in glacial till arid colluvium, with an
admixture of volcanic ash and loess in the surface layer.
Typically, the surface of this soil is covered with a thin mat
of partially decomposed organic litter about 1 inch thick. The
surface layer is grayish brown cobbly loam about 6 inches
thick. The upper part of the subsoil is pale brown very
cobbly sandy loam about 5 inches thick, and the lower part
is pale brown extremely stony sandy loam about 19 inches
thick. The substratum is pale brown extremely stony sandy
loam to a depth of 60 inches or more.

The permeability of the Dehart soil is moderately rapid,
and the available water capacity is low. The effective rooting
depth is 60 inches or more. Runoff is very rapid, and the
hazard of water erosion is very high.

Rock outcrop consists of areas of exposed quartzite and
shale on ridges and knobs. Most areas ere steep or very
steep.

The soils of this complex are used for grazeable
woodland.

These soils are suited to the production of ponderosa
pine. Douglas-fir also grows on these soils.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 102 on the Dehart soil. The basal area is
about 38 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of trees
6.6 inches in diameter at breast height (dbh) and larger is
35 cubic feet per acre per year. The CMAI at 40 years of
trees 0.6 inch dbh and larger is 40 cubic feet per acre per
year.

The main limitations of these soils for the harvesting of
timber are steepness of slope and Rock outcrop. The steep
slopes restrict the use of equipment with wheels or tracks in
skidding operations. Cable yarding systems generally are
safer to use and cause less displacement of the soil. Rock
outcrop and stones on the surface can cause breakage of
timber and hinder yarding operations.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on these
soils. Yarding paths, skid trails, firebreaks, and other
surface disturbances are subject to rilling and gullying.
Seeding the spoil from excavations seduces rill and gully
erosion and sloughing. Roads are more costly to construct
and maintain on the steeper slopes. Large cut and fill
operations remove the soil from productive use if the roads
are located at mid slope. Soil compaction is increased in
areas where yarding paths

and skid trails are forced to converge to avoid large
outcrops of rock.

The reforestation of cutover areas by ponderosa pine and
Douglas-fir takes place naturally where seed trees are
present. However, the high soil surface temperatures in
summer and the low available water capacity reduce the
chances of seedling survival. Rock outcrop limits the even
distribution of reforestation. Areas also can be reforested by
the planting of ponderosa pine or Douglas-fir seedlings.

These soils are suited to grazing and browsing. In most
areas, the native understory vegetation is mainly pinegrass,
bluebunch wheatgrass, Idaho fescue, arrowleaf balsamroot,
and redstem ceanothus. Overgrazing causes desirable
plants, such as bluebunch wheatgrass and Idaho fescue, to
decrease and less desirable plants to increase.

The location of salt licks, stockwatering facilities, and
roads and trails should be specially considered because
steepness of slope may limit access by livestock. Adapted
grasses and legumes can be seeded in overgrazed or
recently disturbed areas to reduce erosion and provide
desirable forage.

The soils in this complex are in capability subclass

VlIs, nonirrigated.

70-Donavan loam, 0 to 8 percent slopes. This very
deep, well drained soil is on toe slopes of foothills. It formed
in mixed glacial till, with an admixture of volcanic ash and
loess. The aspect is mainly to the south and west. Slopes
are complex. The native vegetation is grasses, forbs, shrubs,
and conifers. Elevation is 2,000 to 3,500 feet. The average
annual precipitation is about 18 inches, and the average
annual air temperature is about 46° F. The frost-free season
is about 90 to 120 days.

Typically, the surface of this soil is covered with a mat of
partially decomposed organic litter about 1 inch thick. The
upper part of the surface layer is grayish brown loam about
6 inches thick, and the lower part is brown gravelly loam
about 8 inches thick. The underlying material is pale brown
and light gray cobbly sandy loam to a depth of 60 inches or
more.

Included with this soil in mapping are areas of-

e Dehart gravelly sandy loam, 15 to 25 percent
slopes, Donavan loam, 8 to 25 percent slopes,
and Spokane loam, 0 to 25 percent slopes-on
toe slopes

e Stevens silt loam, 8 to 15 percent slopes-on
concave toe slopes

The included areas make up about 15 percent of the
total acreage.

The permeability of this Donavan soil is moderate, and the
available water capacity is high. The effective rooting depth
is 60 inches or more. Runoff is slow, and the hazard of
water erosion is slight to moderate.

This soil is used for grazeable woodland and for
nonirrigated crops.



This soil is suited to the production of ponderosa pine. It

is also suited to Douglas-fir and western larch.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 107 on the Donavan soil. The basal area
is about 53 percent of normal, even-aged, unmanaged
stands. Thus, the mean annual increment at 80 years of age
of trees 6.6 inches in diameter at breast height (dbh) and
larger is 53 cubic feet per acre per year. The CMAI at 40
years of trees 0.6 inch dbh and larger is 61 cubic feet per
acre per year.

Using standard equipment with wheels and tracks
causes rutting and compaction when this soil is moist.
Puddling can occur when the soil is wet. Using low
pressure ground equipment reduces soil damage and
helps to maintain productivity.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this soil.

The reforestation of cutover areas by ponderosa pine,
Douglas-fir, and western larch takes place naturally where
seed trees are present. If openings are made in the canopy,
invading brush species that are not controlled will delay the
establishment of regeneration. Areas also can be reforested
by the planting of ponderosa pine, western larch, or Douglas-
fir seedlings.

This soil is suited to grazing and browsing. In most
areas, the native understory vegetation is mainly pinegrass,
Idaho fescue, bluebunch wheatgrass, arrowleaf balsamroot,
and rose. Overgrazing causes desirable plants, such as
bluebunch wheatgrass and Idaho fescue, to decrease and
less desirable plants to increase. Adapted grasses and
legumes can be seeded in overgrazed or recently disturbed
areas to reduce erosion and provide valuable forage.

The main limitation of this soil for the production of
nonirrigated wheat, barley, alfalfa, and grass is the hazard of
water erosion. Minimum tillage, early fall seeding, and cross
slope chiseling help to control sheet and rill erosion.
Retaining sufficient amounts of crop residue on the surface
and incorporating mini ‘'num amounts into the surface layer
help to maintain good tilth, conserve moisture, and control
erosion. Grassed waterways help to control erosion from
concentrated flow in the major draws and waterways. A
suitable crop rotation on this soil is annual grain or a 3-year
rotation of winter wheat, spring grain, and summer fallow for
weed control.

This soil is well suited to homesite development.
This soil is in capability subclass lle,
nonirrigated.

71-Donavan loam, 8 to 25 percent slopes. This very
deep, well drained soil is on toe slopes and foot slopes of
foothills (fig. 6). It formed in mixed glacial till, with an
admixture of loess and volcanic ash. The aspect is mainly to
the south and west. Slopes are complex. The native
vegetation is grasses, shrubs, forbs, and conifers. Elevation
is 2,000 to 3,500 feet. The average annual precipitation is
about 18 inches, and the average

annual air temperature is about 46° F. The frost-free
season is about 90 to 120 days.

Typically, the surface of this soil is covered with a mat of
partially decomposed organic litter about 1 inch thick. The
upper part of the surface layer is grayish brown loam about
6 inches thick, and the lower part is brown gravelly loam
about 8 inches thick. The underlying material is pale brown
and light gray cobbly sandy loam to a depth of 60 inches or
more.

Included with this soil in mapping are areas of-

e Dehart gravelly sandy loam, 25 to 40 percent
slopes, and Donavan loam, 25 to 40 percent
slopes-on convex, upper foot slopes

e Raisio shaly loam, 20 to 40 percent slopes, Rufus
shaly loam, 30 to 65 percent slopes, Spokane loam,
25 to 40 percent slopes, and Skanid loam, 25 to 40
percent slopes-on convex, upper slopes

e Stevens silt loam, 8 to 15 percent slopes-on
concave toe slopes

The included areas make up about 15 percent of the
total acreage.

The permeability of this Donavan soil is moderate, and the
available water capacity is high. The effective rooting depth
is 60 inches or more. Runoff is medium, and the hazard of
water erosion is moderate.

This soil is used for grazeable woodland and for
nonirrigated crops.

This soil is suited to the production of ponderosa pine. It
is also suited to Douglas-fir and western larch.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 107 on the Donavan soil. The basal area
is about 53 percent of normal, even-aged, unmanaged
stands. Thus, the mean annual increment at 80 years of age
of trees 6.6 inches in diameter at breast height (dbh) and
larger is 53 cubic feet per acre per year. The CMAI at 40
years of trees 0.6 inch dbh and larger is 61 cubic feet per
acre per year.

Using standard equipment with wheels or tracks
causes rutting and compaction when this soil is moist.
Puddling can occur when the soil is wet. Using low
pressure ground equipment reduces soil damage and
helps to maintain productivity.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Skid trails, firebreaks, and other surface disturbances
are subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.

The reforestation of cutover areas by ponderosa pine,
Douglas-fir, and western larch takes place naturally where
seed trees are present. If openings are made in the
canopy, invading brush species that are not controlled will
delay the establishment of regeneration. Areas also can be
reforested by the planting of ponderosa pine, western larch,
or Douglas-fir seedlings.



Figure 6.-Donavan loam, 8 to 25 percent slopes, is on uplands in the foreground, and Colville silt loam is in the valley bottom. Spokane-Rock
outcrop complex, 40 to 65 percent slopes, is on the mountain slopes in the distance.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly pinegrass, ldaho
fescue, bluebunch wheatgrass, arrowleaf balsamroot, and
rose. Overgrazing causes desirable plants, such as
bluebunch wheatgrass and Idaho fescue, to decrease and
less desirable plants to increase. Adapted grasses and
legumes can be seeded in overgrazed or recently disturbed
areas to reduce erosion and provide valuable forage.

The main limitations of this soil for the production of
nonirrigated wheat, barley, alfalfa, and grass are steepness
of slope and the hazard of water erosion. Minimum tillage,
early fall seeding, and cross slope chiseling help to control
sheet and rill erosion. Retaining sufficient amounts of crop
residue on the surface and incorporating minimum amounts
into the surface layer help to maintain good tilth,
conserve moisture, and control erosion. In addition,
divided slope farming, stripcropping, diversions, or terraces
may be needed to

help control erosion on nonirrigated cropland. Grassed
waterways help to control erosion from concentrated flow
in the major draws and waterways. A suitable crop rotation
on this soil is alfalfa and grass for 4 to 8 years followed by
grain for 2 years.

This soil is poorly suited to homesite development. The
main limitation is steepness of slope. Special design of
buildings is needed to overcome this limitation. The main
limitation for septic tank absorption fields is steepness of
slope. Absorption lines should be installed on the contour.

This soil is in capability subclass IVe, nonirrigated.

72-Donavan loam, 25 to 40 percent slopes. This very
deep, well drained soil is on foot slopes of foothills. It
formed in mixed glacial till, with an admixture of loess and
volcanic ash. The aspect is mainly to the south and, west.
Slopes are complex. The native vegetation is grasses,
forbs, shrubs, and conifers. Elevation is 2,000



to 3,500 feet. The average annual precipitation is about 18
inches, and the average annual air temperature is about
46° F. The frost-free season is about 90 to 120 days.

Typically, the surface of this soil is covered with a mat of
partially decomposed organic litter about 1 inch thick. The
upper part of the surface layer is grayish brown loam about
6 inches thick, and the lower part is brown gravelly loam
about 8 inches thick. The underlying material is pale brown
and light gray cobbly sandy loam to a depth of 60 inches or
more.

Included with this soil in mapping are areas of-

e Dehart gravelly sandy loam, 40 to 65 percent
slopes, and Donavan loam, 40 to 65 percent slopes-
on convex, upper side slopes

¢ Raisio shaly loam, 40 to 65 percent slopes, Rufus
shaly loam, 30 to 65 percent slopes, Spokane loam,
40 to 65 percent slopes, and Skanid loam, 40 to 65
percent slopes-on convex, upper slopes

e Stevens silt loam, 8 to 15 percent slopes-on
concave toe slopes

The included areas make up about 20 per gent of the
total acreage.

The permeability of this Donavan soil is moderate, and
the available water capacity is high. The effective rooting
depth is 60 inches or more. Runoff is rapid, and the hazard
of water erosion is high.

This soil is used for grazeable woodland.

This soil is suited to the production of ponderosa pine. It
is also suited to Douglas-fir and western larch.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 107 on the Donavan soil. The basal area
is about 53 percent of normal, even-aged, unmanaged
stands. Thus, the mean annual increment at 80 years of age
of trees 6.6 inches in diameter at breast height (dbh) and
larger is 53 cubic feet per acre per year. The CMAI at 40
years of trees 0.6 inch dbh and larger is 61 cubic feet per
acre per year.

Using standard equipment with wheels or Cracks causes
rutting and compaction when this soil is moist. Puddling
can occur when the soil is wet. Using low pressure ground
equipment reduces soil damage and helps to maintain
productivity.

The proper design of road drainage systems and care in
the placement of culverts help to control Erosion on this
soil. Skid trails, firebreaks, and other surface disturbances
are subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.
Roads are more costly to construct and maintain on the
steeper slopes.

The reforestation of cutover areas by ponderosa pine,
Douglas-fir, and western larch takes place naturally where
seed trees are present. If openings are made in the
canopy, invading brush species that are not controlled will
delay the establishment of regeneration. Areas also can be
reforested by the planting of ponderosa pine, western larch,
or Douglas-fir seedlings.

This soil is suited to grazing and browsing. In most
areas, the native understory vegetation is mainly pinegrass,
Idaho fescue, bluebunch wheatgrass, arrowleaf balsamroot,
and rose. Overgrazing causes desirable plants, such as
bluebunch wheatgrass and Idaho fescue, to decrease and
less desirable plants to increase. Adapted grasses and
legumes can be seeded in overgrazed or recently disturbed
areas to reduce erosion and provide desirable forage.

This soil is poorly suited to homesite development. The
main limitation is steepness of slope. Special design of
buildings is needed to overcome this limitation. The main
limitation for septic tank absorption fields is slope.

This soil is in capability subclass Vle, nonirrigated.

73-Donavan loam, 40 to 65 percent slopes. This very
deep, well drained soil is on side slopes of foothills. It
formed in mixed glacial till, with an admixture of loess and
volcanic ash. The aspect is mainly to the south and west.
Slopes are complex. The native vegetation is grasses, forbs,
shrubs, and conifers. Elevation is 2,000 to 3,500 feet. The
average annual precipitation is about 18 inches, and the
average annual air temperature is about 46° F. The frost-
free season is about 90 to 120 days.

Typically, the surface of this soil is covered with a mat of
partially decomposed organic litter about 1 inch thick. The
upper part of the surface layer is grayish brown loam about
6 inches thick, and the lower part is brown gravelly loam
about 8 inches thick. The underlying material is pale brown
and light gray cobbly sandy loam to a depth of 60 inches or
more.

Included with this soil in mapping are areas of-

e Dehart gravelly sandy loam, 40 to 65 percent
slopes-on convex side slopes

e Donavan loam, 25 to 40 percent slopes-on
convex, lower foot slopes

e Raisio shaly loam, 40 to 65 percent slopes, and
Rufus shaly loam, 30 to 65 percent slopes-on
side slopes and ridgetops

e Spokane loam, 40 to 65 percent slopes, and
Skanid loam, 40 to 65 percent slopes-on side
slopes

e Stevens channery silt loam, 25 to 40 percent
slopes-on concave foot slopes

The included areas make up about 25 percent of the
total acreage.

The permeability of this Donavan soil is moderate, and the
available water capacity is high. The effective rooting depth
is 60 inches or more. Runoff is very rapid, and the hazard of
water erosion is very high.

This soil is used for grazeable woodland.

This soil is suited to the production of ponderosa pine. It is
also suited to Douglas-fir and western larch.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 107 on the Donavan soil. The basal area
is about 53 percent of normal, even-aged, unmanaged
stands. Thus, the mean annual increment at



80 years of age of trees 6.6 inches in diameter at breast
height (dbh) and larger is 53 cubic feet per acre per year.
The CMAI at 40 years of trees 0.6 inch dbh and larger is 61
cubic feet per acre per year.

The main limitation of this soil for the harvesting of timber
is steepness of slope. Using standard equipment with
wheels or tracks causes rutting and compaction when the
soil is moist. Puddling can occur when the soil is wet. Cable
yarding systems are safer to use, cause less soil damage,
and help to maintain productivity.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this soil.
Yarding paths, skid trails, firebreaks, and other surface
disturbances are subject to rilling and gullying. Seeding the
spoil from excavations reduces rill and gully erosion and
sloughing. Roads are more costly to construct and maintain
on the steeper slopes. Large cut and fill operations remove
the soil from productive use if the roads are located at mid
slope.

The reforestation of cutover areas by ponderosa pine,
Douglas-fir, and western larch takes place naturally where
seed trees are present. If openings are made in the canopy,
invading brush species that are not controlled will delay the
establishment of regeneration. Areas also can be reforested
by the planting of ponderosa pine, western larch, or Douglas-
fir seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly pinegrass, ldaho
fescue, bluebunch wheatgrass, arrowleaf balsamroot, and
rose. Overgrazing causes desirable plants, such as
bluebunch wheatgrass and Idaho fescue, to decrease and
less desirable plants to increase. The location of salt licks,
stockwatering facilities, and roads and trails should be
specially considered because steepness of slope may limit
access by livestock. Adapted grasses and legumes can be
seeded in overgrazed or recently disturbed areas to reduce
erosion and provide desirable forage

This soil is in capability subclass Vlle, nonirrigated.

74-Donavan stony loam, 0 to 30 percent slopes. This
very deep, well drained soil is on toe slopes and foot slopes
of foothills. It formed in mixed glacial till, with an admixture
of volcanic ash and loess. The aspect is mainly to the south
and west. Slopes are complex. The native vegetation is
conifers, forbs, shrubs, and grasses. Elevation is 2,000 to
3,500 feet. The average annual precipitation is about 18
inches, and the average annual air temperature is about 46°
F. The frost-free season is about 90 to 120 days.

Typically, the surface of this soil is covered with a mat of
partially decomposed organic litter about | inch thick. The
upper part of the surface layer is grayish brown stony loam
about 6 inches thick, and the lower part is brown gravelly
loam about 8 inches thick. The underlying material is pale
brown and light gray cobbly sandy loam to a depth of 60
inches or more.

Included with this soil in mapping are areas of-

e Dehart cobbly loam, 20 to 40 percent slopes-on
convex foot slopes

e Donavan loam, 8 to 25 percent slopes-on
concave toe slopes

¢ Raisio shaly loam, 40 to 65 percent slopes, and
Rufus shaly loam, 30 to 65 percent slopes-on
convex, upper side slopes

e Spokane loam, 40 to 65 percent slopes, and
Skanid loam, 40 to 65 percent slopes-on
convex, upper side slopes in places of granitic
contact

e Stevens channery silt loam, 25 to 40 percent
slopes-on concave foot slopes

The included areas make up about 15 percent of the
total acreage.

The permeability of this Donavan soil is moderate, and the
available water capacity is high. The effective rooting depth
is 60 inches or more. Runoff is medium, and the hazard of
water erosion is moderate.

This soil is used for grazeable woodland.

This soil is suited to the production of ponderosa pine. It
is also suited to Douglas-fir and western larch.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 107 on the Donavan soil. The basal area
is about 53 percent of normal, even-aged, unmanaged
stands. Thus, the mean annual increment at 80 years of age
of trees 6.6 inches in diameter at breast height (dbh) and
larger is 53 cubic feet per acre per year. The CMAI at 40
years of trees 0.6 inch dbh and larger is 61 cubic feet per
acre per year.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Skid trails, firebreaks, and other surface disturbances
are subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.

The reforestation of cutover areas by ponderosa pine,
Douglas-fir, and western larch takes place naturally where
seed trees are present. If openings are made in the
canopy, invading brush species that are not controlled will
delay the establishment of regeneration. Areas also can be
reforested by the planting of ponderosa pine, western larch,
or Douglas-fir seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly pinegrass, Idaho
fescue, bluebunch wheatgrass, arrowleaf balsamroot, and
rose. Overgrazing causes desirable plants, such as
bluebunch wheatgrass and Idaho fescue, to decrease and
less desirable plants to increase. Adapted grasses and
legumes can be seeded in overgrazed or recently disturbed
areas to reduce erosion and provide desirable forage.

This soil is poorly suited to homesite development. The
main limitation is steepness of slope. Special design of
buildings is needed to overcome this limitation. The main
limitation for septic tank absorption fields is slope.
Absorption lines should be installed on the contour.

This soil is in capability subclass Vle, nonirrigated.



75-Donavan stony loam, 30 to 65 percent slopes. This
very deep, well drained soil is on foot slopes and side
slopes of foothills. It formed in mixed glacial till, with an
admixture of volcanic ash and loess in the surface layer.
The aspect is mainly to the south and west. Slopes are
complex. The native vegetation is conifers, forbs, shrubs,
and grasses. Elevation is 2,000 to 3,500 feet. The average
annual precipitation is about 18 inches, and the average
annual air temperature is about 46° F. The frost-free season
is about 90 to 120 days.

Typically, the surface of this soil is covered with a mat of
partially decomposed organic litter about 1 inch thick. The
upper part of the surface layer is grayish brown stony loam
about 6 inches thick, and the lower part is brown gravelly
loam about 8 inches thick. The underlying material is pale
brown and light gray cobbly sandy loam to a depth of 60
inches or more.

Included with this soil in mapping are areas of-

e Dehart cobbly loam, 20 to 40 percent slopes-on
convex foot slopes

e Donavan stony loam, 0 to 30 percent slopes-on
convex, lower slopes

¢ Raisio shaly loam, 40 to 65 percent slopes, Rufus
shaly loam, 30 to 65 percent slopes, Spokane stony
loam, 40 to 65 percent slopes, and Skanid loam, 40
to 65 percent slopes-on convex, upper side slopes

e Stevens stony silt loam, 0 to 40 percent slopes-on
concave, lower slopes

The included areas make up about 25 percent of the
total acreage.

The permeability of this Donavan soil is moderate, and the
available water capacity is high. The effective rooting depth
is 60 inches or more. Runoff is rapid, and the hazard of
water erosion is high.

This soil is used for grazeable woodland.

This soil is suited to the production of ponderosa pine. It is
also suited to Douglas-fir and western larch.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 107 on the Donavan soil. The basal area
is about 53 percent of normal, even-aged, unmanaged
stands. Thus, the mean annual increment at 80 years of age
of trees 6.6 inches in diameter at breast height (dbh) and
larger is 53 cubic feet per acre per year. The CMAI at 40
years of trees 0.6 inch dbh and larger is 61 cubic feet per
acre per year.

The main limitation of this soil for the harvesting of timber
is steepness of slope. The steep slopes restrict the use of
wheeled and tracked equipment in skidding operations.
Cable yarding systems generally are safer to use and cause
less displacement of the soil.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Yarding paths, skid trails, firebreaks, and other surface
disturbances are subject to rilling and gullying. Seeding the
spoil from excavations reduces rill and gully erosion and
sloughing. Roads are more costly to construct and maintain
on the steeper slopes. Large cut

and fill operations remove the soil from productive use if the
roads are located at mid slope.

The reforestation of cutover areas by ponderosa pine,
Douglas-fir, and western larch takes place naturally where
seed trees are present. If openings are made in the canopy,
invading brush species that are not controlled will delay the
establishment of regeneration. Areas also can be reforested
by the planting of ponderosa pine, western larch, or
Douglas-fir seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly pinegrass, ldaho
fescue, bluebunch wheatgrass, arrowleaf balsamroot, and
rose. Overgrazing causes desirable plants, such as
bluebunch wheatgrass and Idaho fescue, to decrease and
less desirable plants to increase. The proper location of salt
licks, stockwatering facilities, and roads and trails should be
specially considered because steepness of slope may limit
access by livestock. Adapted grasses and legumes can be
seeded in overgrazed or recently disturbed areas to reduce
erosion and provide desirable forage.

This soil is in capability subclass Vlle, nonirrigated.

76-Donavan-Rock outcrop complex, 0 to 30 percent
slopes. The soils in this complex are on toe slopes and foot
slopes of foothills. The aspect is mainly to the south and
west. Slopes are complex. The native vegetation is conifers,
forbs, shrubs, and grasses. Elevation is 2,000 to 3,500 feet.
The average annual precipitation is about 18 inches, and the
mean annual air temperature is about 46° F. The frost-free
season is about 90 to 120 days. This unit is about 65
percent Donavan stony loam, 0 to 30 percent slopes, and
about 20 percent Rock outcrop.

Included with this complex in mapping are areas of-

e Dehart cobbly loam, 20 to 40 percent slopes-on
convex slopes

e Donavan loam, 8 to 25 percent slopes-on
convex foot slopes

¢ Raisio shaly loam, 40 to 65 percent slopes, Rufus
shaly loam, 30 to 65 percent slopes, Spokane
stony loam, 40 to 65 percent slopes, and Skanid
loam, 40 to 65 percent slopes-on upper slopes

e Stevens channery silt loam, 8 to 25 percent
slopes-on concave, lower toe slopes

¢ veryshallow and very stony soils

The included areas make up about 15 percent of the
total acreage.

The Donavan soil is very deep and well drained. It formed in
mixed glacial till, with an admixture of volcanic ash and
loess. Typically, the surface of this soil is covered with a mat
of partially decomposed organic litter about 1 inch thick. The
upper part of the surface layer is grayish brown stony loam
about 6 inches thick. The lower part is brown gravelly loam
about 8 inches thick. The underlying material is pale brown
and light gray cobbly sandy loam to a depth of 60 inches or
more.

The permeability of this Donavan soil is moderate, and the
available water capacity is high. The effective rooting



depth is 60 inches or more. Runoff is medium, and the
hazard of water erosion is moderate.

Rock outcrop consists of areas of exposed quartzite or
shale. Most areas are moderately steep.

The soils in this complex are used for grazeable
woodland.

These soils are suited to the production of ponderosa
pine. They are also suited to Douglas-fir and western larch.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 107 on the Donavan soil. The basal area
is about 42 percent of normal, even-aged, unmanaged
stands. Thus, the mean annual increment at 80 years of age
of trees 6.6 inches in diameter at breast height (dbh) and
larger is 42 cubic feet per acre per year. The CMAI at 40
years of trees 0.6 inch dbh and larger is 49 cubic feet per
acre per year.

Rock outcrop and stones on the surface can cause
breakage of timber and hinder yarding operations.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on these
soils. Skid trails, firebreaks, and other surface disturbances are
subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing. Soil
compaction is increased in areas where yarding and skidding
paths are forced to converge to avoid large outcrops of rock.

The reforestation of cutover areas by ponderosa pine,
Douglas-fir, and western larch takes place naturally where
seed trees are present. Rock outcrop limits the even
distribution of reforestation. If openings are made in the
canopy, invading brush species that are not controlled will
delay the establishment of regeneration. Areas also can be
reforested by the planting of ponderosa pine, western larch,
or Douglas-fir seedlings.

These soils are suited tograzing and browsing. In most
areas, the native understory vegetation is mainly
pinegrass, Idaho fescue, bluebunch wheatgrass,
arrowleaf balsamroot, and rose. Overgrazing causes
desirable plants, such as bluebunch wheatgrass and Idaho
fescue, to decrease and less desirable plants to increase.
Adapted grasses and legumes can be seeded in overgrazed
or recently disturbed areas to reduce erosion and provide
desirable forage.

These soils are poorly suited to homesite development.
The main limitations are steepness of slope and Rock
outcrop. Special design of buildings is needed to
overcome the limitation imposed by slope. Excavations for
building sites are hindered by Rock outcrop. The main
limitations for septic tank absorption fields are slope and
Rock outcrop. Rock outcrop can interfere with the
placement of absorption lines.

The soils in this complex are in capability subclass Vs,
nonirrigated.

77-Donavan-Rock outcrop complex, 30 to 65 percent
slopes. The soils in this complex are on foot slopes and
side slopes of foothills. The aspect is mainly

to the south and west. Slopes are complex. The native
vegetation is conifers, forbs, shrubs, and grasses.

Elevation is 2,000 to 3,500 feet. The average annual
precipitation is about 18 inches, and the average annual
air temperature is about 46° F. The frost-free season is

about 90 to 120 days. This unit is about 65 percent

Donavan stony loam, 30 to 65 percent slopes, and about 20

percent Rock outcrop.

Included with this complex in mapping are areas of-

e Donavan loam, 40 to 65 percent slopes-on
similar landscape positions

e Dehart cobbly loam, 40 to 65 percent slopes-on
convex slopes

e Raisio shaly loam, 40 to 65 percent slopes, Rufus
shaly loam, 30 to 65 percent slopes, Spokane
stony loam, 40 to 65 percent slopes, and Skanid
loam, 40 to 65 percent slopes-on convex, upper
slopes

e Stevens channery silt loam, 25 to 40 percent
slopes-on concave, lower slopes

o very shallow and very stony soils

The included areas make up about 15 percent of the

total acreage.

The Donavan soil is very deep and well drained. It formed
in mixed glacial till, with an admixture of volcanic ash and
loess. Typically, the surface of this soil is covered with a mat
of partially decomposed organic litter about 1 inch thick. The
upper part of the surface layer is grayish brown stony loam
about 6 inches thick. The lower part is brown gravelly loam
about 8 inches thick. The underlying material is pale brown
and light gray cobbly sandy loam to a depth of 60 inches or
more.

The permeability of this Donavan soil is moderate, and the
available water capacity is high. The effective rooting depth
is 60 inches or more. Runoff is very rapid, and the hazard of
water erosion is very high.

Rock outcrop consists of areas of exposed quartzite or
shale. Most areas are very steep and convex.

The soils in this complex are used for grazeable
woodland.

These soils are suited to the production of ponderosa
pine. They are also suited to Douglas-fir and western larch.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 107 on the Donavan soil. The basal area
is about 42 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of trees
6.6 inches in diameter at breast height (dbh) and larger is 42
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 49 cubic feet per acre per year.

The main limitations of these soils for the harvesting of
timber are steepness of slope and Rock outcrop. The steep
slopes restrict the use of equipment with wheels and tracks
in skidding operations. Cable yarding systems generally are
safer to use and cause less displacement of the soil. Rock
outcrop and stones on the surface can cause breakage of
timber and hinder yarding operations.



The proper design of road drainage systems and care in
the placement of culverts help to control erosion on these
soil8. Yarding paths, skid trails, firebreaks, and other surface
disturbances are subject to rilling and gullying. Seeding the
spoil from excavations reduces rill and gully erosion and
sloughing. Roads are more costly to construct and maintain
on the steeper slopes. Large cut and fill operations remove
the soil from productive use if the roads are located at mid
slope. Soil compaction is increased in areas where yarding
paths and skid trails are forced to converge to avoid large
outcrops of rock.

The reforestation of cutover areas by ponderosa pine,
Douglas-fir, and western larch takes place naturally where
seed trees are present. Rock outcrop limits the even
distribution of reforestation. If openings are made in the
canopy, invading brush species that are not controlled will
delay the establishment of regeneration. Areas also can be
reforested by the planting of ponderosa pine, western larch,
or Douglas-fir seedlings.

These soils are suited to grazing and browsing. In most
areas, the native understory vegetation is mainly pinegrass,
Idaho fescue, bluebunch wheatgrass, arrowleaf
balsamroot, and rose. Overgrazing causes desirable
plants, such as bluebunch wheatgrass and Idaho fescue,
to decrease and less desirable plants to increase. The
proper location of salt licks, stockwatering facilities, and
roads and trails should be specially considered because
steepness of slope may limit access by livestock. Adapted
grasses and legumes can be seeded in overgrazed or
recently disturbed areas to reduce erosion and provide
desirable forage.

The soils in this complex are in capability subclass
VlIs, nonirrigated.

78-Dragoon silt loam, 8 to 25 percent shapes. This
moderately deep, well drained soil is on toe slopes of
foothills. It formed in residuum derived from granite, with an
admixture of loess and volcanic ash in the surface layer.
Slopes are complex. The native vegetation is grasses, forbs,
shrubs, and conifers. Elevation is 2,000 to 3,000 feet. The
average annual precipitation is about 19 inches, and the
average annual air temperature is about 47° F. The frost-free
season is about 110 to 120 days.

Typically, the surface layer of this soil is dark grayish
brown and grayish brown silt loam about 12 inches thick.
The subsoil is pale brown and very pale brown clay loam
about 18 inches thick. Below that is weathered granite at a
depth of about 30 inches. Depth to weathered bedrock
ranges from 20 to 40 inches.

Included with this soil in mapping are areas of-

e Bernhill silt loam, 15 to 25 percent slopes-on lower
toe slopes

e Dragoon silt loam, 8 to 25 percent slopes, Raisio
shaly loam, 0 to 20 percent slopes, Spokane loam, 0
to 25 percent slopes, and Skanid loam, 0 to 25
percent slopes-on convex, south- and west-facing
toe slopes

The included areas make up about 15 percent of the
total acreage.

The permeability of this Dragoon soil is moderate, and the
available water capacity is high. The effective rooting depth
is 20 to 40 inches. Runoff is medium, and the hazard of
water erosion is moderate.

This soil is used as grazeable woodland and for

nonirrigated crops.

This soil is suited to the production of ponderosa pine.

Douglas-fir also grows on this soil.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 87 on the Dragoon soil. The basal area is
about 45 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of
trees 6.6 inches in diameter at breast height (dbh) and
larger is 30 cubic feet per acre per year. The CMAI at 40
years of trees 0.6 inch dbh and larger is 36 cubic feet per
acre per year.

Using standard equipment with wheels or tracks

causes rutting and compaction when this soil is moist.
Puddling can occur when the soil is wet. Using low
pressure ground equipment reduces soil damage and
helps to maintain productivity.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Skid trails, firebreaks, and other surface disturbances
are subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.

The reforestation of cutover areas by ponderosa pine and
Douglas-fir takes places naturally where seed trees are
present. If openings are made in the canopy, invading brush
species that are not controlled will delay the establishment
of regeneration. Areas also can be reforested by the planting
of ponderosa pine or Douglas-fir seedlings. The high soil
surface temperatures in summer reduce the chances of
seedling survival.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly Idaho fescue,
bluebunch wheatgrass, balsamroot, and rose. Overgrazing
causes desirable plants, such as bluebunch wheatgrass and
Idaho fescue, to decrease and less desirable plants to
increase. Adapted grasses and legumes can be seeded in
overgrazed or recently disturbed areas to reduce erosion
and provide desirable forage.

The main limitation of this soil for the production of
nonirrigated wheat, barley, alfalfa, and grass is the hazard of
water erosion. Minimum tillage, early fall seeding, and cross
slope fall chiseling help to control sheet and rill erosion.
Retaining sufficient amounts of crop residue on the surface
and incorporating minimum amounts into the surface layer
help to maintain good tilth, conserve moisture, and control
erosion. In addition, divided slope farming, stripcropping,
diversions, or terraces may be needed to help control
erosion on nonirrigated cropland. Grassed waterways help to
control erosion from concentrated flow in the major draws
and



waterways. A suitable crop rotation on this soil is alfalfa
and grass for 4 to 8 years followed by grain for 2 years.

This soil is poorly suited to homesite development. The
main limitations are steepness of slope and the moderate
depth to bedrock. Special design of buildings is needed to
overcome the limitation imposed by slope. Excavations for
building sites are limited by depth to bedrock. The main
limitations for septic tank absorption fields are the depth to
rock and steepness of slope. Special design is needed
because of the limited depth of soil over the bedrock.

This soil is in capability subclass IVe, nonirrigated.

79-Dragoon silt loam, 25 to 45 percent slopes. This
moderately deep, well drained soil is on foot slopes of
foothills. It formed in residuum derived from granite, with an
admixture of loess and volcanic ash in the surface layer.
Slopes are complex. The native vegetation is grasses, forbs,
shrubs, and conifers. Elevation is 2,000 to 3,000 feet. The
average annual precipitation is about 19 inches, and the
average annual air temperature is about 47° F. The frost-free
season is about 110 to 120 days.

Typically, the surface layer is dark grayish brown and
grayish brown silt loam about 12 inches thick. The subsoil is
pale brown and very pale brown clay loam about 18 inches
thick. Below that is weathered granite at a depth of about 30
inches. Depth to weathered bedrock ranges from 20 to 40
inches.

Included with this soil in mapping are areas of-

e Bernhill silt loam, 25 to 40 percent slopes-on lower
foot slopes
e Dragoon silt loam, 8 to 25 percent slopes, and
Raisio shaly loam, 20 to 40 percent slopes-in
places of contact with shale
e Spokane loam, 25 to 40 percent slopes, and
Skanid loam, 25 to 40 percent slopes-on
convex, south- and west-facing foot slopes
e Rock outcrop

The included areas make up about 20 percent of the
total acreage.

The permeability of this Dragoon soil is moderate, and the
available water capacity is high. The effective rooting depth
is 20 to 40 inches. Runoff is rapid, and the hazard of water
erosion is high.

This soil is used for grazeable woodland.

This soil is suited to the production of ponderosa pine.
Douglas-fir also grows on this soil.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 87 on the Dragoon soil. The basal area is
about 45 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of trees 6.6
inches in diameter at breast height (dbh) and larger is 30
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 36 cubic feet per acre per year.

Using standard equipment with wheels or tracks causes
rutting and compaction when this soil is moist.

Puddling can occur when the soil is wet. Using low
pressure ground equipment reduces soil damage and
helps to maintain productivity.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this soil.
Skid trails, firebreaks, and other surface disturbances are
subject to rifling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.
Roads are more costly to construct and maintain on the
steeper slopes.

The reforestation of cutover areas by ponderosa pine and
Douglas-fir takes place naturally where seed trees are
present. However, the high soil surface temperatures in
summer reduce the chances of seedling survival. If
openings are made in the canopy, invading brush species
that are not controlled will delay the establishment of
regeneration. Areas also can be reforested by the planting
of ponderosa pine or Douglas-fir seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly Idaho fescue,
bluebunch wheatgrass, balsamroot, and rose. Overgrazing
causes desirable plants, such as bluebunch wheatgrass and
Idaho fescue, to decrease and less desirable plants to
increase. Adapted grasses and legumes can be seeded in
overgrazed or recently disturbed areas to reduce erosion and
provide desirable forage.

This soil is poorly suited to homesite development. The
main limitations are steepness of slope and the moderate
depth to bedrock. Special design of buildings is needed to
overcome the limitation imposed by slope. Excavations for
building sites are limited by depth to bedrock. The main
limitations for septic tank absorption fields are the depth to
rock and slope. Special design is needed because of the
limited depth of soil over the bedrock.

This soil is in capability subclass Vle, nonirrigated.

80-Eloika silt loam, 0 to 15 percent slopes. This very
deep, well drained soil is on terraces. It formed in mixed
glacial outwash material and ablation till and is mantled in
volcanic ash and loess. Slopes are complex. The native
vegetation is conifers, shrubs, forbs, and grasses. Elevation
is 1,800 to 3,000 feet. The average annual precipitation is
about 25 inches, and the average annual air temperature is
about 46° F. The frost-free season is 100 to 120 days.

Typically, the surface of this soil is covered with a thin
mat of partially decomposed organic litter about 1 inch
thick. The thin subsurface layer is light gray very fine sandy
loam about 1/4 inch thick. The upper part of the subsoil is
brown silt loam about 14 inches thick, and the lower part is
light brown loam about 10 inches thick. The upper part of
the substratum is pale brown gravelly loam about 20 inches
thick, and the lower part is pale brown very gravelly sandy
loam about 9 inches thick. Below that is multicolored
extremely gravelly coarse sand to a depth of 60 inches or
more.



Included with this soil in mapping are areas of

e Bonner silt loam, 0 to 10 percent slopes-on similar
landscape positions

e Aits loam, 0 to 15 percent slopes, and Newbell silt
loam, 0 to 25 percent slopes-on north- and east-
facing upper toe slopes

e Clayton fine sandy loam, 0 to 5 percent slopes, and
Laketon silt loam, 0 to 5 percent slopes-on
terraces

e Wolfeson veryfine sandy loam-in depressions The
included areas make up about 20 percent of the
total acreage.

The permeability of this Eloika soil is moderate, and the
available water capacity is very high. The effective rooting
depth is 60 inches or more. Runoff is medium, and the
hazard of water erosion is moderate.

This soil is used for grazeable woodland and for
nonirrigated crops.

This soil is suited to the production of Douglas-fir. It is
also suited to ponderosa pine, western larch, and lodgepole
pine.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 101 on the Eloika soil. The basal area is about
75 percent of normal, even-aged, unmanaged stands. Thus,
the mean annual increment at 80 years of age of trees 6.6
inches in diameter at breast height (dbh) and larger is 67
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 78 cubic feet per acre per year.

Using standard equipment with wheels or tracks causes
rutting and compaction when the soil is moist and
displacement of the surface layer when she soil is dry.
Puddling can occur when the soil is wet. Using low
pressure ground equipment reduces soil damage and helps
to maintain productivity.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this soil.
Skid trails, firebreaks, and other surface disturbances are
subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.

The reforestation of cutover areas by Douglas-fir,
ponderosa pine, western larch, and lodgepole pine takes
place naturally where seed trees are present. If openings are
made in the canopy, invading brush species that are not
controlled will delay the establishment of regeneration. Areas
also can be reforested by the planting of Douglas-fir, western
larch, or ponderosa pine seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly pinegrass, ldaho
fescue, bluebunch wheatgrass, and spirea. Overgrazing
causes desirable plants, such as bluebunch wheatgrass
and ldaho fescue, to decrease and less desirable plants to
increase. Adapted grasses and legumes can be seeded in
overgrazed or recently disturbed areas to reduce erosion
and provide desirable forage.

The main limitation of this soil for the production of
nonirrigated barley, wheat, oats, alfalfa, and grass is the
hazard of water erosion. Minimum tillage, early fall seeding,
and cross slope fall chiseling help to control sheet and rill
erosion. Retaining sufficient amounts of crop residue on the
surface and incorporating minimum amounts into the
surface layer help to maintain good tilth, conserve moisture,
and control erosion. In addition, divided slope farming,
stripcropping, diversions, or terraces may be needed to help
control erosion on nonirrigated cropland. Grassed
waterways help to control erosion from concentrated flow in
the major draws and waterways. A suitable crop rotation on
this soil is alfalfa and grass for 4 to 8 years followed by
grain for 2 to 3 years.

This soil is suited to homesite development. The main
limitation is steepness of slope. Special design of buildings
is needed to overcome this limitation. In addition, cutbanks
are not stable and are subject to caving. The main limitation
for septic tank absorption fields is moderately rapid to very
rapid permeability in the substratum. The contamination of
ground water supplies as a result of seepage is a possibility.

This soil is in capability subclass llle, nonirrigated.

81-Eloika very stony silt loam, 0 to 25 percent
slopes. This very deep, well drained soil is on terraces. It
formed in mixed glacial outwash material and ablation till and
is mantled with volcanic ash and loess. Slopes are complex.
The native vegetation is conifers, shrubs, forbs, and grasses.
Elevation is 1,800 to 3,000 feet. The average annual
precipitation is about 25 inches, and the average annual air
temperature is about 46° F. The frost-free season is 100 to
120 days.

Typically, the surface of this soil is covered with a thin mat
of partially decomposed organic litter about 1 inch thick. The
thin subsurface layer is light gray veryfine sandy loam about
1/4 inch thick. The upper part of the subsoil is brown very
stony silt loam about 14 inches thick, and the lower part is
light brown loam about 10 inches thick. The upper part of the
substratum is pale brown gravelly loam about 20 inches thick,
and the lower part is pale brown very gravelly sandy loam
about 9 inches thick. Below that is multicolored extremely
gravelly coarse sand to a depth of 60 inches or more.

Included with this soil in mapping are areas of-

e Aits loam, 25 to 40 percent slopes, and Newbell
silt loam, 25 to 40 percent slopes-on north- and
east-facing foot slopes

e Bonner silt loam, 0 to 10 percent slopes, Clayton
fine sandy loam, 5 to 15 percent slopes, and
Laketon silt loam, 5 to 15 percent slopes-on
lower terraces

e Wolfeson very fine sandy loam-in depressions

The included areas make up about 20 percent of the total
acreage.

The permeability of this Eloika soil is moderate, and

the available water capacity is high. The effective rooting



depth is 60 inches or more. Runoff is medium, and the
hazard of water erosion is moderate.

This soil is used for grazeable woodland.

This soil is suited to the production of Douglas-fir. It is
also suited to ponderosa pine, western larch, and lodgepole
pine.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 101 on the Eloika soil. The basal area is about
75 percent of normal, even-aged, unmanaged stands. Thus,
the mean annual increment at 80 years of age of trees 6.6
inches in diameter at breast height (dbh) and larger is 67
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 78 cubic feet per acre per year.

Stones on the surface of this soil can cause breakage of
timber and hinder yarding operations.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Skid trails, firebreaks, and other surface disturbances
are subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.

The reforestation of cutover areas by Douglas-fir,
ponderosa pine, western larch, and lodgepole pine takes
place naturally where seed trees are present If openings are
made in the canopy, invading brush species that are not
controlled will delay the establishment of regeneration. Areas
also can be reforested by the planting of Douglas-fir, western
larch, or ponderosa pine seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly pinegrass, ldaho
fescue, bluebunch wheatgrass, and spirea. Overgrazing
causes desirable plants, such as bluebunch
wheatgrass and ldaho fescue, to decrease and less
desirable plants to increase. Adapted grasses and legumes
can be seeded in overgrazed or recently disturbed areas to
reduce erosion and provide desirable forage.

This soil is poorly suited to homesite development. The
main limitation is steepness of slope. Special design of
buildings is needed to overcome this limitation. In addition,
cutbanks are not stable and are subject to caving. The main
limitations for septic tank absorption fields are moderately
rapid to very rapid permeability in the substratum and
steepness of slope. The contamination of ground water
supplies as a result of seepage is a possibility. Absorption
lines should be installed on the contour.

This soil is in capability subclass VIIs, nonirrigated.

82-Eloika very stony silt loam, 25 to 40 percent
slopes. This deep, well drained soil is on terrace
escarpments. It formed in mixed glacial outwash material and
ablation till and is mantled with volcanic ash and loess.
Slopes are convex. The native vegetation is conifers,
shrubs, forbs, and grasses. Elevation is 1,800 to 3,000 feet.
The average annual precipitation is about

25 inches, and the average annual air temperature is
about 46° F. The frost-free season is 100 to 120 days.

Typically, the surface of this soil is covered with a thin mat
of partially decomposed organic litter about 1 inch thick. The
thin subsurface layer is light gray very fine sandy loam about
1/4 inch thick. The upper part of the subsoil is brown very
stony silt loam about 14 inches thick, and the lower part is
light brown loam about 10 inches thick. The upper part of the
substratum is pale brown gravelly loam about 20 inches
thick, and the lower part is pale brown very gravelly sandy
loam about 9 inches thick. Below that is multicolored
extremely gravelly coarse sand to a depth of 60 inches or
more.

Included with this soil in mapping are areas of-

e Aits loam, 25 to 40 percent slopes, and Newbell

silt loam, 25 to 40 percent slopes-on foot

slopes

e Bonner silt loam, 0 to 10 percent slopes, Clayton
fine sandy loam, 5 to 15 percent slopes, and
Laketon silt loam, 5 to 15 percent slopes-on
lower terraces

¢ Wolfeson very fine sandy loam-in depressions
on terraces

The included areas make up about 25 percent of the
total acreage.

The permeability of this Eloika soil is moderate, and the
available water capacity is high. The effective rooting depth
is 60 inches or more. Runoff is rapid, and the hazard of
water erosion is high.

This soil is used for grazeable woodland.

This soil is suited to the production of Douglas-fir. It is
also suited to ponderosa pine, western larch, and lodgepole
pine.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 101 on the Eloika soil. The basal area is about
75 percent of normal, even-aged, unmanaged stands. Thus,
the mean annual increment at 80 years of age of trees 6.6
inch dbh and larger is 67 cubic feet per acre per year. The
CMAI at 40 years of trees 0.6 inch dbh and larger is 78
cubic feet per acre per year.

The main limitation of this soil for the harvesting of
timber is stones on the surface. Stones can cause
breakage of timber and hinder yarding operations.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Skid trails, firebreaks, and other surface disturbances
are subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.
Roads are more costly to construct and maintain on the
steeper slopes.

The reforestation of cutover areas by Douglas-fir,
ponderosa pine, western larch, and lodgepole pine takes
place naturally where seed trees are present. If openings are
made in the canopy, invading brush species that are not
controlled will delay the establishment of regeneration. Areas
also can be reforested by the planting of Douglas-fir, western
larch, or ponderosa pine seedlings.



This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly pinegrass, ldaho
fescue, bluebunch wheatgrass, and spirea. Overgrazing
causes desirable plants, such as bluebunch wheatgrass and
Idaho fescue, to decrease and less desirable plants to
increase. Adapted grasses and legumes can be seeded in
overgrazed or recently disturbed areas to reduce erosion and
provided desirable forage.

This soil is poorly suited to homesite development. The
main limitation is steepness of slope. Special design of
buildings is needed to overcome this limitation. In addition,
cutbanks are not stable and are subject to caving. The
main limitations for septic tank absorption fields are
moderately rapid to very rapid permeability in the
substratum and steepness of slope. The contamination of
ground water supplies as a result of seepage is a possibility.

This soil is in capability subclass VllIs, nonirrigated.

83-Garrison loam, 0 to 5 percent slopes. This very
deep, somewhat excessively drained soil is on terraces. It
formed in glacial outwash material, with an admixture of loess
or volcanic ash in the surface layer. The native vegetation is
grasses, forbs, shrubs, and scattered conifers. Elevation is
1,700 to 2,500 feet. The average annual precipitation is
about 21 inches, and the average annual air temperature is
about 49° F. The frost-free season is 120 to 140 days.

Typically, the surface layer is dark grayish brown loam
about 16 inches thick. The subsoil is brown gravelly loam
about 8 inches thick. The substratum is brown very gravelly
loamy coarse sand to a depth of 60 inches or more.

Included with this soil in mapping are areas of-

e Phoebe sandy loam, 5 to 15 percent slopes, and
Springdale sandy loam, 0 to 15 percent slopes-on
similar landscape positions

e Cedonia silt loam, 5 to 15 percent slopes-on higher
terraces

e Garrison gravelly loam, 0 to 5 percent slopes, and
Peone silt loam-in depressions on bottom lands

The included areas make up about 15 percent of the
total acreage.

The permeability of this Garrison soil is moderate to the
substratum and very rapid through it. The available water
capacity is moderate. The effective rooting depth is 60
inches or more. Runoff is slow, and the hazard of water
erosion is slight to moderate.

This soil is used for nonirrigated and irrigated crops. It has
potential for grazeable woodland.

The main limitation of this soil for the production of
nonirrigated wheat, barley, alfalfa, and grass is available water
capacity. Leaving sufficient amounts of crop residue on the
surface and incorporating it into the surface layer and using
minimum tillage help to maintain good tilth, conserve
moisture, and control erosion. A suitable crop rotation on
this soil is alfalfa and grass for 4 to 8 years followed by
grain for 2 to 3 years.

Sprinkler irrigation is the best method of water
application for the production of irrigated wheat and
grass-legume hay. Application of water should be
adjusted to the available water capacity, the water intake
rate, and the crop needs to avoid over irrigation and
leaching of plant nutrients.

This soil has potential for the production of ponderosa
pine.

Based on a 100-year site curve, the mean site index
for ponderosa pine is 101 on the Garrison soil. The basal area
is about 55 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of trees
6.6 inches in diameter at breast height (dbh) and larger is 49
cubic feet per acre per year. The CMAI at 40 years of trees 0.6
inch dbh and larger is 57 cubic feet per acre per year.

Using standard equipment with wheels and tracks
causes rutting and compaction when this soil is moist.
Puddling can occur when the soil is wet. Using low
pressure ground equipment reduces soil damage and
helps to maintain productivity. In winter, snowpack may
hinder the use of equipment and limit access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil.

The regeneration of cutover areas by ponderosa pine
takes place naturally where seed trees are present. The high
soil surface temperatures in summer reduce the chances of
seedling survival. If openings are made in the canopy,
invading brush species that are not controlled will delay the
establishment of regeneration. Areas also can be reforested
by the planting of ponderosa pine seedlings.

This soil is suited to grazing and browsing. In most
areas, the native understory vegetation is mainly Idaho
fescue, bluebunch wheatgrass, prairie junegrass, lupine,
and rose. Overgrazing causes desirable plants, such as
bluebunch wheatgrass and Idaho fescue, to decrease and
less desirable plants to increase. Adapted grasses and
legumes can be seeded in overgrazed and recently
disturbed areas to reduce erosion and provide desirable
forage.

This soil is well suited to homesite development.
However, cutbanks are not stable and are subject to
caving. The main limitation for septic tank absorption
fields is very rapid permeability in the substratum. The
contamination of ground water supplies as a result of
seepage is a possibility.

This soil is in capability subclass llls, nonirrigated and
irrigated.

84-Garrison loam, 5 to 15 percent slopes. This
very deep, somewhat excessively drained soil is on
terraces and alluvial fans. It formed in glacial outwash
material, with an admixture of loess or volcanic ash in the
surface layer. Surfaces are planar. The native vegetation
is grasses, forbs, shrubs, and scattered conifers.
Elevation is 1,700 to 2,500 feet. The average



annual precipitation is about 21 inches, and the average
annual air temperature is about 49° F. The frost-free season
is 120 to 140 days.

Typically, the surface layer is dark grayish brown loam
about 16 inches thick. The subsoil is brown gravelly loam
about 8 inches thick. The substratum is brown very gravelly
loamy coarse sand to a depth of 60 inches or more.

Included with this soil in mapping are areas of-

e Phoebe sandy loam, 5 to 15 percent slopes,
Springdale sandy loam, 0 to 15 percent slopes, and
Garrison loam, 0 to 5 percent slopes-on similar
landscape positions

e Peone silt loam-on bottom lands

e Cedonia silt loam, 5 10 15 percent slopes-on higher
terraces

The included areas make up about 15 percent of the
total acreage.

The permeability of this Garrison soil is moderate to the
substratum and very rapid through it. The available water
capacity is moderate. The effective rooting depth is about
60 inches or more. Runoff is medium, and the hazard of
water erosion is moderate.

This soil is used for nonirrigated and irrigated crops. It has
potential for grazeable woodland.

The main limitation of this soil for the production of
nonirrigated wheat, barley, alfalfa, and grass are steepness
of slope, the hazard of water erosion, and available water
capacity. Minimum tillage, early fall seeding, and cross
slope fall tillage help to control erosion. Divided slope
farming, stripcropping, diversions, or terraces also may be
needed for erosion control. Grassed waterways help to
control erosion from concentrated flow in the major draws
and waterways. A suitable crop rotation on this soil is alfalfa
and grass for 4 to 8 years followed by grain for 2 or 3
years.

Sprinkler irrigation is the best method of water application
for the production of irrigated wheat and grass-legume hay.
Application of water should be adjusted to the available
water capacity, the water intake rate, and the crop needs to
avoid over irrigation, erosion, and leaching of plant nutrients.

This soil has potential for the production of ponderosa
pine.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 101 on the Garrison soil, The basal area is
about 55 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of trees
6.6 inches in diameter, at breast height (dbh) and larger is
49 cubic feet per acre per year. The CMAI at 40 years of
trees 0.6 inch dbh and larger is 57 cubic feet per acre per
year.

Using standard equipment with wheels or tracks causes
rutting and compaction when this soil is moist. Puddling
can occur when the soil is wet. Using low pressure ground
equipment reduces soil damage and helps to maintain
productivity. In winter, snowpack may hinder the use of
equipment and limit access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil.

The regeneration of cutover areas by ponderosa pine
takes place naturally where seed trees are present.
However, the high soil surface temperatures in summer
reduce the chances of seedling survival. If openings are
made in the canopy, invading brush species that are not
controlled will delay the establishment of regeneration.
Areas also can be reforested by the planting of ponderosa
pine seedlings.

This soil is suited to grazing and browsing. The native
understory vegetation is mainly Idaho fescue, bluebunch
wheatgrass, prairie junegrass, lupine, and rose.
Overgrazing causes desirable plants, such as bluebunch
wheatgrass and Idaho fescue, to decrease and less
desirable plants to increase. Adapted grasses and legumes
can be seeded in overgrazed and recently disturbed areas
to reduce erosion and provide desirable forage.

This soil is suited to homesite development. The main
limitation is steepness of slope. Special design of buildings is
needed to overcome this limitation. In addition, cutbanks are
not stable and are subject to caving. The main limitation for

septic tank absorption fields is very rapid permeability in the
substratum. The contamination of ground water supplies as
a result of seepage is a possibility.

This soil is in capability subclass llle, nonirrigated and
irrigated.

85-Garrison gravelly loam, 0 to 5 percent slopes.
This very deep, somewhat excessively drained soil is on
terraces. It formed in glacial outwash, with an admixture of
loess and volcanic ash in the surface layer (fig. 7). The
native vegetation is grasses, forbs, shrubs, and scattered
conifers. Elevation is 1,700 to 2,500 feet. The average
annual precipitation is about 21 inches, and the average
annual air temperature is about 49° F. The frost-free season
is 120 to 140 days.

Typically, the surface layer is dark grayish brown gravelly
loam about 16 inches thick. The subsail is brown gravelly
loam about 8 inches thick. The substratum is brown very
gravelly loamy coarse sand to a depth of 60 inches or more.

Included with this soil in mapping are areas of-

¢ Bong sandy loam, 0 to 15 percent slopes, Phoebe
sandy loam, O to 5 percent slopes, and
Springdale gravelly sandy loam, 0 to 15 percent
slopes-on similar landscape positions

e Cedonia silt loam, 5 to 15 percent slopes-on
higher terraces

The included areas make up about 20 percent of the
total acreage.

The permeability of this Garrison soil is moderate to the
substratum and very rapid through it. The available water
capacity is moderate. The effective rooting depth is 60
inches or more. Runoff is slow, and the hazard of water
erosion is slight to moderate.



Figure 7.-A profile of Garrison gravelly loam. This soil
formed in glacial outwash and has an admixture of
loess and volcanic ash in the surface layer. It is
somewhat excessively drained.

This soil is used for nonirrigated and irrigated crops. It has
potential for grazeable woodland.

The main limitation of this soil for the production of
nonirrigated wheat, barley, oats, alfalfa, and grass is
available water capacity. Minimum tillage and retaining
sufficient amounts of crop residue on the surface help to
maintain good tilth, conserve moisture, and control erosion.
A suitable crop rotation on this soil is alfalfa and grass for 4
to 8 years followed by grain for 2 to 3 years.

Sprinkler irrigation is the best method of water application
for the production of irrigated wheat, grass, and legume hay.
Application of water should be adjusted to the available
water capacity, the water intake rate, and the crop needs to
avoid over irrigation and leaching of plant nutrients.

This soil has potential for the production of ponderosa
pine.

Based on a 100-year site curve, the mean site index
for ponderosa pine is 101 on the Garrison soil. The basal

area is about 55 percent of normal, even-aged, unmanaged
stands. Thus, the mean annual increment at 80 years of age
of trees 6.6 inch dbh and larger is 49 cubic feet per acre per
year. The CMAI at 40 years of trees 0.6 inch dbh and larger
is 57 cubic feet per acre per year.

Using standard equipment with wheels or tracks causes
rutting and compaction when this soil is moist. Puddling
can occur when the soil is wet. Using low pressure ground
equipment reduces soil damage and helps to maintain
productivity. In winter, snowpack may hinder the use of
equipment and limit access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil.

The regeneration of cutover areas by ponderosa pine
takes place naturally where seed trees are present.
However, high soil surface temperatures in summer reduce
the chances of seedling survival. If openings are made in the
canopy, invading brush species that are not controlled will
delay the establishment of regeneration. Areas also can be
reforested by the planting of ponderosa pine seedlings.

This soil is suited to grazing and browsing. The native
understory vegetation is mainly Idaho fescue, bluebunch
wheatgrass, prairie junegrass, lupine, and rose. Overgrazing
causes desirable plants, such as bluebunch wheatgrass and
Idaho fescue, to decrease and less desirable plants to
increase. Adapted grasses and legumes can be seeded in
overgrazed or recently disturbed areas to reduce erosion
and provide desirable forage.

This soil is suited to homesite development. However,
cutbanks are not stable and are subject to caving. The main
limitation for septic tank absorption fields is very rapid
permeability in the substratum. The contamination of
ground water supplies as a result of seepage is a
possibility.

This soil is in capability subclass llls, nonirrigated and
irrigated.

86-Green Bluff silt loam, 0 to 5 percent slopes. This
very deep, well drained soil is on basalt plateaus and
foothills. It formed in glacial till, with an admixture of loess
and volcanic ash. The native vegetation is conifers, grasses,
forbs, and shrubs. Elevation is 1,800 to 2,500 feet. The
average annual precipitation is about 20 inches, and the
average annual air temperature is about 46° F. The frost-
free season ranges from 110 to 130 days.

Typically, the surface of this soil is covered with a mat of
partially decomposed organic litter about 1 inch thick. The
thin subsurface layer is light gray very fine sandy loam about
1/4 inch thick. The upper part of the subsoil is brown silt
loam about 6 inches thick, and the lower part is light brown
and very pale brown silt loam about 42 inches thick. The
substratum is yellowish brown loam to a depth of 60 inches
or more.



Included with this soil in mapping are areas of-

e Clayton fine sandy loam, 0 to 5 percent slopes, and
Dearyton silt loam, 0 to 5 percent slopes-on similar
landscape positions

e Bernhill silt loam, 0 to 15 percent slopes, and
Bestrom silt loam, 0 to 15 percent slopes-on the
slopes of foothills

e Hesseltine silt loam, 0 to 8 percent slopes-on
outer edges of plateaus in terrace positions

e poorly drained soils in depressions and
drainageways

The included areas make up about 20 percent of the
total acreage.

The permeability of this Green Bluff soil is moderate,
and the available water capacity is very high. The effective
rooting depth is 60 inches or more. Runoff is slow, and the
hazard of water erosion is slight to moderate.

This soil is used for grazeable woodland and for
nonirrigated crops.

This soil is suited to the production of Douglas-fir. It is
also suited to western larch, ponderosa pine, lodgepole
pine, and grand fir.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 103 on the Green Bluff soil. The basal area is
about 72 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of trees
6.6 inches in diameter at breast height (dbh) and larger is
67 cubic feet per acre per year. The CMAI at 40 years of
trees 0.6 inch dbh and larger is 78 cubic feet per acre per
year.

Using standard equipment with wheels or tracks causes
rutting and compaction when this soil is moist. Puddling
can occur when the soil is wet. Using low pressure
ground equipment reduces soil damage and helps to
maintain productivity.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil.

The reforestation of cutover areas by Douglas-fir, western
larch, ponderosa pine, and lodgepole pine takes place
naturally where seed trees are present If openings are made in
the canopy, invading brush species that are not controlled
will delay the establishment of regeneration. Areas also can
be reforested by the planting of Douglas-fir, western larch, or
lodgepole pine seedlings.

This soil is suited to grazing and browsing. The native
understory vegetation is mainly pinegrass, elk sedge, common
snowberry, and strawberry. Overgrazing causes desirable
plants, such as pinegrass and elk sedge, to decrease and
less desirable plants to increase. Adapted grasses and
legumes can be seeded in overgrazed and recently disturbed
areas to reduce erosion and provide desirable forage.

The main limitation of this soil for the production of
nonirrigated wheat, barley, oats, alfalfa, and grass is the
hazard of water erosion. Minimum tillage and early fall

seeding help to control sheet and rill erosion. Leaving
sufficient amounts of crop residue on the surface helps to
maintain good tilth, conserve moisture, and control erosion.
Grassed waterways help to control erosion from
concentrated flow in the major draws and waterways. A
suitable crop rotation on this soil is annual grain or a 3year
rotation of winter wheat, spring grain, and summer fallow for
weed control.

This soil is well suited to homesite development.

This soil is in capability subclass llc, nonirrigated.

87-Green Bluff silt loam, 5 to 15 percent slopes.
This very deep, well drained soil is on undulating basalt
plateaus. It formed in glacial till, with an admixture of loess
and volcanic ash. Slopes are complex. The native
vegetation is conifers, grasses, forbs, and shrubs. Elevation
is 1,800 to 2,500 feet. The average annual precipitation is
about 20 inches, and the average annual air temperature is
about 46° F. The frost-free season ranges from about 110
to 130 days.

Typically, the surface of this soil is covered with a mat of
partially decomposed organic litter about 1 inch thick. The
thin subsurface layer is light gray very fine sandy loam about
1/4 inch thick. The upper part of the subsoil is brown silt
loam about 6 inches thick, and the lower part is light brown
and very pale brown silt loam about 42 inches thick. The
substratum is yellowish brown loam to a depth of 60 inches
or more.

Included with this soil in mapping are areas of-

e Clayton fine sandy loam, 0 to 5 percent slopes,
and Dearyton silt loam, 0 to 5 percent slopes-on
similar landscape positions

e Bernhill silt loam, 15 to 25 percent slopes, and
Bestrom silt loam, 15 to 25 percent slopes-on
the slopes of foothills

e Hesseltine silt loam, 0 to 8 percent slopes-on
outer edges of plateaus on terraces

e poorly drained soils in drainageways
The included areas make up about 25 percent of the
total acreage.

The permeability of this Green Bluff soil is moderate, and
the available water capacity is very high. The effective
rooting depth is 60 inches or more. Runoff is medium, and
the hazard of water erosion is moderate.

This soil is used for grazeable woodland and for
nonirrigated crops.

This soil is suited to the production of Douglas-fir. It is
also suited to western larch, ponderosa pine and lodgepole
pine, and grand fir.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 103 on the Green Bluff soil. The basal area is
about 72 percent of normal, even-aged, unmanaged
stands. Thus, the mean annual increment at 80 years of
age of trees 6.6 inches in diameter at breast height (dbh)
and larger is 67 cubic feet per acre per year. The CMAI at
40 years of trees 0.6 inch dbh and larger is 78 cubic feet
per acre per year.

Using standard equipment with wheels and tracks
causes rutting and compaction when this soil is moist.



Using low pressure ground equipment reduces soil damage
and helps to maintain productivity. fuddling can occur when
the soil is wet, and unsurfaced roads and skid trails become
sticky, slick, and almost impassable.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this soil.
Skid trails, firebreaks, and other surface disturbances are
subject to rifling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.

The reforestation of cutover areas by Douglas-fir, western
larch, ponderosa pine, or lodgepole pine takes place
naturally where seed trees are present. If openings are made
in the canopy, invading brush species that are not controlled
will delay the establishment of regeneration. Areas also can
be reforested by the planting of Douglas-fir, western larch, or
lodgepole pine seedlings.

This soil is suited to grazing and browsing. The native
understory vegetation is mainly pinegrass, elk sedge, blue
wildrye, common snowberry, and other forbs and shrubs.
Overgrazing causes desirable plants, such as pinegrass and
elk sedge, to decrease and less desirable plants to increase.
Adapted grasses and legumes can be seeded in overgrazed
or recently disturbed areas to reduce erosion and provide
desirable forage

The main limitation of this soil for the production of
nonirrigated wheat, barley, oats, alfalfa, and grass, is the
hazard of water erosion. Minimum tillage, early fall seeding,
and cross slope chiseling help to control sheet and rill
erosion. Leaving sufficient amounts of crop residue on the
surface helps to maintain good tilth, conserve moisture, and
control erosion. In addition, divided slope farming,
stripcropping, diversions, or terraces may be needed to
help control erosion on nonirrigated cropland. Grassed
waterways help to control erosion from concentrated flow in
the major draws and waterways. A suitable crop rotation on
this soil is alfalfa and grass for 4 to 8 years followed by
annual grain for 2 to 3 years.

This soil is suited to homesite development. The main
limitation is steepness of slope. Special design of buildings is
needed to overcome this limitation. The main limitation for
septic tank absorption fields is slope. Absorption lines should
be installed on the contour.

This soil is in capability subclass llle, nonirrigated.

88-Hagen sandy loam, 0 to 15 percent slopes. This
very deep, somewhat excessively drained soil is on
terraces. It formed in mixed, sandy glacial outwash material.
The native vegetation is conifers, forbs, and grasses.
Elevation is 1,400 to 2,100 feet. The average annual
precipitation is about 19 inches, and the average air
temperature is about 48° F. The frost-free season is 110 to
120 days.

Typically, the surface of this soil is covered with a mat of
partially decomposed organic litter about 1 inch thick. The
surface layer is pale brown sandy loam about 5

inches thick. The upper part of the underlying material is
pale brown and very pale brown sandy loam about 17
inches thick, and the lower part is very pale brown loamy
fine sand about 10 inches thick. Below that is light gray fine
and medium sand to a depth of 60 inches or more.
Included with this soil in mapping are areas of-
e Bonner silt loam, 0 to 10 percent slopes, Dart
loamy coarse sand, 0 to 8 percent slopes,
Koerling fine sandy loam, 0 to 5 percent slopes,
and Springdale sandy loam, 0 to 15 percent
slopes-on similar landscape positions
e Bisbee loamy fine sand, 0 to 15 percent slopes,
and Marble loamy sand, 5 to 25 percent slopes
on dunelike terraces
e Wethey loamy sand and Wolfeson very fine sandy
loam-in depressions

The included areas make up about 20 percent of the total
acreage.

The permeability of this Hagen soil is moderately rapid in
the upper part and veryrapid in the lower part. The available
water capacity is moderate. The effective rooting depth is 60
inches or more. Runoff is slow. The hazard of water erosion
is slight to moderate, and the hazard of wind erosion is high.

This soil is mainly used for grazeable woodland. Some
small areas are used for nonirrigated and irrigated crops.

This soil is suited to the production of ponderosa pine. It
is also suited to Douglas-fir, lodgepole pine, and western
larch.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 98 on the Hagen soil. The basal area is
about 81 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of
trees 6.6 inches in diameter at breast height (dbh) and
larger is 68 cubic feet per acre per year. The CMAI at 40
years of trees 0.6 inch dbh and larger is 80 cubic feet per
acre per year.

Using standard equipment with wheels or tracks causes
rutting and surface displacement when this soil is dry. Using
low pressure ground equipment reduces soil damage and
helps to maintain productivity.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Skid trails, firebreaks, and other surface disturbances
are subiject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.

The reforestation of cutover areas by ponderosa pine,
Douglas-fir, lodgepole pine, and western larch takes place

naturally where seed trees are present. However, the high
soil surface temperatures in summer and low available
water capacity reduce the chances of seedling survival.
Trees occasionally are subject to windthrow during periods
when the soil is excessively wet and the winds are strong.
Areas also can be reforested by the planting of ponderosa
pine or lodgepole pine seedlings.
This soil is suited to grazing and browsing. In most
areas, the native understory vegetation is mainly



pinegrass, elk sedge, prairie junegrass, kinnikinnick, and
strawberry. Overgrazing causes desirable plants, such as
pinegrass and elk sedge, to decrease and less
desirable plants to increase. Adapted grasses and legumes
can be seeded in overgrazed or recently disturbed areas to
reduce erosion and provide desirable forage.

The main limitation of this soil for the production of
nonirrigated barley, wheat, alfalfa, and grass Is the
hazard of wind erosion. Minimum tillage and early
seeding at right angles to the erosive winds can control wind
erosion on nonirrigated cropland. Leaving crop residue on
the surface helps to conserve moisture and control wind
erosion. Grass, legumes, or grass and legumes planted in
rotation also provide excellent wind erosion control. In
addition, divided slope farming, stripcropping, diversions, or
terraces may be needed to help control erosion on
nonirrigated cropland. Grassed waterways help to
control water erosion caused by concentrated flow in
the major draws and waterways. A suitable crop rotation
on this soil is alfalfa and grass for 4 to 8 years followed by
grain for 2 or 3 years.

Sprinkler irrigation is the best method of water application
for the production of irrigated wheat, grass, and legume
hay. The main limitations are the hazard of wind erosion and
available water capacity. Application of water should be
adjusted to the available water capacity, the water intake
rate, and the crop needs to avoid over irrigation, erosion,
and leaching of plant nutrients.

This sail is suited to homesite development. The main
limitation is steepness of slope. Special design of
buildings is needed to overcome this limitation. In addition,
cutbanks are not stable and are subject to caving. The
main limitation for septic tank absorption fields is very
rapid permeability in the substratum. The contamination of
ground water supplies as a result of seepage is a
possibility.

This soil is in capability subclass llle, nonirrigated and
irrigated.

89-Hagen sandy loam, 15 to 40 percent slopes. This
very deep, somewhat excessively drained soil is on
terraces and terrace escarpments. It formed in mixed,
sandy glacial outwash material. Surfaces are planar. The
native vegetation is conifers, forbs, and grasses.
Elevation is 1,400 to 2,100 feet. The average annual
precipitation is about 19 inches, and the average air
temperature is about 48° F. The frost-free season is
110 to 120 days.

Typically, the surface of this soil is covered with a mat of
partially decomposed organic lifter about 1 inch thick. The
surface layer is pale brown sandy loam about 5 inches
thick. The upper part of the underlying material is pale brown
and very pale brown sandy loam about 17 inches thick, and
the lower part is very pale brown loamy fine sand about 10
inches thick. Below that is light gray fine and medium sand
that has a thick, dark brown loamy band. It extends to a
depth of 60 inches or more.

Included with this soil in mapping are areas of-

e Bonner silt loam, 0 to 10 percent slopes, Dart
loamy coarse sand, 0 to 8 percent slopes,

Koerling fine sandy loam, O to 5 percent slopes,
and Springdale sandy loam, 0 to 15 percent
slopes-on similar landscape positions

e Bisbee loamy fine sand, 25 to 40 percent slopes,
and Marble loamy sand, 5 to 25 percent slopes
on dunelike terraces

e Wethey loamy sand and Wolfeson very fine sandy
loam-in depressions

The included areas make up about 20 percent of the
total acreage.

The permeability of this Hagen soil is moderately rapid in
the upper part and very rapid in the lower part. The
available water capacity is moderate. The effective rooting
depth is 60 inches or more. Runoff is medium. The hazard
of water erosion is moderate, and the hazard of wind
erosion is high.

This soil is used as grazeable woodland. However,
some small areas on slopes of less than about 30
percent are used for nonirrigated crops.

This soil is suited to the production of ponderosa pine. It is
also suited to Douglas-fir, lodgepole pine, and western larch.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 98 on the Hagen soil. The basal area is
about 81 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of
trees 6.6 inches in diameter at breast height (dbh) and
larger is 68 cubic feet per acre per year. The CMAI at 40
years of trees 0.6 inch dbh and larger is 80 cubic feet per
acre per year.

Using standard equipment with wheels or tracks causes
rutting and surface displacement when this soil is dry. Using
low pressure ground equipment reduces soil damage and
helps to maintain productivity.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Skid trails, firebreaks, and other surface disturbances
are subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.
Roads are more costly to construct and maintain on the
soils that have slopes of about 25 to 40 percent.

The reforestation of cutover areas by ponderosa pine,
Douglas-fir, lodgepole pine, and western larch takes place
naturally where seed trees are present. However, the high
soil surface temperatures in summer and the low available
water capacity reduce the chances of seedling survival.
Trees occasionally are subject to windthrow during periods
when the soil is excessively wet and the winds are strong.
Areas also can be reforested by the planting of ponderosa
pine or lodgepole pine seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly pinegrass, elk
sedge, prairie junegrass, kinnikinnick, and strawberry.
Overgrazing causes desirable plants, such as



pinegrass and elk sedge, to decrease and less desirable
plants to increase. Adapted grasses and legumes can be
seeded in overgrazed and recently disturbed areas to reduce
erosion and provide desirable forage.

The main limitation of this soil for the production of
nonirrigated barley, wheat, alfalfa, and grass is the hazard
of wind erosion. Minimum tillage and early seeding at right
angles to the erosive winds can control wind erosion on
nonirrigated cropland. Leaving crop residue on the surface
helps to conserve moisture and control wind erosion.
Grass, legumes, or grass and legumes planted in rotation
also provide excellent wind erosion control. In addition,
divided slope farming, stripcropping, diversions, or terraces
may be needed to help control erosion on nonirrigated
cropland. Grassed waterways help to control water erosion
caused by concentrated flow in the major draws and
waterways. A suitable crop rotation on this soil is annual
grain for 2 years followed by alfalfa and grass for 4 to 8
years.

This soil is in capability subclass Ve, nonirrigated.

90-Hardesty silt loam. This very deep, moderately well
drained soil is in bottom lands and basins and on alluvial
fans. It formed in alluvium that is more than 60 percent
volcanic ash. Slope is 0 to 5 percent. The native vegetation is
conifers, shrubs, forbs, and grasses. Elevation is 1,500 to
3,000 feet. The average annual precipitation is about 20
inches, and the average annual air temperature is about 47°
F. The frost-free season ranges from 105 to 125 days.

Typically, the surface of this soil is covered with a mat of
partially decomposed organic litter about 1 inch thick. The
surface layer is grayish brown and brown silt loam about 15
inches thick. The underlying material is pale brown very fine
sandy loam and fine sandy loam to a depth of 60 inches or
more. There is a similar soil that has a very fine sandy loam
surface layer.

Included with this soil in mapping are areas of-

e Bonner silt loam, 0 to 10 percent slopes, Dart
loamy coarse sand, 0 to 8 percent slopes, Hagen
sandy loam, 0 to 15 percent slopes, and
Springdale sandy loam, 0 to 15 percent slopes
on terraces

e Marble loamy sand, 5 to 25 percent slopes-on
dunelike terrace

¢ Narcisse silt loam and Peone silt loam-on
bottom lands along drainageways and streams

The included areas make up about 15 percent of the
total acreage.

The permeability of this Hardesty soil is moderate, and the
available water capacity is high. The effective rooting depth
is 60 inches or more. Runoff is very slow. There is no
hazard of water erosion, or it is slight. This soil is subject to
flooding.

This soil is used for grazeable woodland and for
nonirrigated and irrigated crops.

This soil is suited to the production of ponderosa pine. It is
also suited to Douglas-fir and lodgepole pine.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 89 on the Hardesty soil. The basal area
is about 51 percent of normal, even-aged, unmanaged
stands. Thus, the mean annual increment at 80 years of
age of trees 6.6 inches in diameter at breast height (dbh)
and larger is 36 cubic feet per acre per year. The CMAI at
40 years of trees 0.6 inch dbh and larger is 42 cubic feet
per acre per year.

Using standard equipment with wheels or tracks causes
rutting and compaction when the soil is moist and
displacement of the surface layer when the soil is dry.
Puddling can occur when the soil is wet. Using low
pressure ground equipment reduces soil damage and helps
to maintain productivity.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil.

The reforestation of cutover areas by ponderosa pine,
Douglas-fir, and lodgepole pine takes place naturally where

seed trees are present. If openings are made in the canopy,
invading brush species that are not controlled will delay the
establishment of regeneration. Areas also can be reforested
by the planting of ponderosa pine, lodgepole pine, or
Douglas-fir seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly bluebunch
wheatgrass, pinegrass, Oregon-grape, and common yarrow.
Overgrazing causes desirable plants, such as bluebunch
wheatgrass and pinegrass, to decrease and less desirable
plants to increase. Adapted grasses and legumes can be
seeded in overgrazed and recently disturbed areas to reduce
erosion and provide desirable forage.

The main limitation of this soil for the production of
nonirrigated wheat, barley, oats, alfalfa, and grass is the
limited frost-free season. Minimum tillage and early seeding
will help to control erosion. Leaving crop residue on the
surface helps to maintain good tilth, conserve moisture, and
control erosion. A suitable crop rotation on this soil is
annual grain or a 3-year rotation of winter wheat, spring
grain, and summer fallow for weed control.

Sprinkler irrigation is the best method of water application
for the production of irrigated wheat, grass, and legume hay.
The main limitation is the hazard of water erosion.
Application of water should be adjusted to the available
water capacity, the water intake rate, and the crop needs to
avoid over irrigation, erosion, and leaching of plant nutrients.

This soil is poorly suited to homesite development. The
main limitation is the hazard of flooding. Buildings should be
located above the expected flood level. Dikes and channels
can be used to protect homesites from being flooded.
Cutbanks are not stable and are subject to caving. The
main limitation for septic tank absorption fields is the
hazard of flooding.

This soil is in capability subclass Ilw, nonirrigated and
irrigated.



91-Hartill silt loam, 0 to 15 percent slopes. This
moderately deep, well drained soil is on toe slopes and
ridgetops of mountains. It formed in colluvium and residuum
derived from shaly rock and is mantled with volcanic ash.
The aspect is mainly to the north and east at lower
elevations and to the south and west at higher elevations.
The native vegetation is conifers, forbs, shrubs, and grasses.
Elevation is 2,000 to 3,500 feet. The average annual
precipitation is about 29 inches, and the average annual air
temperature is 44° F. The frost-free season is 90 to 110
days.

Typically, the surface of this soil is covered with a mat of
partially decomposed organic litter about 2 inches thick. The
thin subsurface layer is light gray very fine sandy loam about
1/2 inch thick. The subsoil is pale brown silt loam about 12
inches thick. The upper part of the substratum is very pale
brown shaly loam about 13 inches thick, and the lower part is
pale yellow very shaly loam about 12 inches thick. Fractured
phyllite is at a depth of about 37 inches. Depth to bedrock is
20 to 40 inches.

Included with this soil in mapping are areas of-

e similar soils on outwash terraces-on the lower parts
of toe slopes

o Aits loam, 0 to 15 percent slopes, and Newbell silt
loam, 0 to 25 percent slopes-on lower toe slopes

e Bubhrig very stony loam, 25 to 40 percent slopes
on upper foot slopes and ridges

e Huckleberry silt loam, 25 to 40 percent slopes
on upper foot slopes

e Moscow silt loam, 25 to 40 percent slopes-in
places of granitic contact

e Raisio shaly loam, 20 to 40 percent slopes-on

convex, south- and west-facing foot slopes
¢ Rock outcrop on ridges and knobs
The included areas make up about 20 percent of the
total acreage.

The permeability of this Hartill soil is moderate, and the
available water capacity is moderate. The effective rooting
depth is 20 to 40 inches. Runoff is slow, and the hazard of
water erosion is slight to moderate.

This soil is used for grazeable woodland and for
nonirrigated crops.

This soil is well suited to the production of Douglas-fir. It is
also suited to ponderosa pine, western larch, lodgepole pine,
grand fir, and western white pine.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 109 on the Hartill soil. The basal area is about
70 percent of normal, even-aged, unmanaged stands. Thus,
the mean annual increment at 80 years of age of trees 6.6
inches in diameter at breast height (dbh) and larger is 73
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 84 cubic feet per acre per year.

Using standard equipment with wheels or tracks causes
rutting and compaction when the soil is moist and
displacement of the surface layer when the soil is

dry. Puddling can occur when the soil is wet. Using low
pressure ground equipment reduces soil damage and
helps to maintain productivity. In winter, snowpack hinders
the use of equipment and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Seeding the spoil from excavations reduces rill and
gully erosion and sloughing.

The reforestation of cutover areas by Douglas-fir,
ponderosa pine, lodgepole pine, and western larch takes
place naturally where seed trees are present. If openings
are made in the canopy, invading brush species that are not
controlled will delay the establishment of regeneration.
Areas also can be reforested by the planting of Douglas-fir,
western larch, or western white pine seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly pinegrass,
creambush oceanspray, spirea, and strawberry. Overgrazing
causes desirable plants, such as pinegrass, to decrease and
less desirable plants to increase. Adapted grasses and
legumes can be seeded in overgrazed and recently disturbed
areas to reduce erosion and provide desirable forage.

The main limitation of this soil for the production of
nonirrigated wheat, barley, alfalfa, and grass is erosion.
Minimum tillage, early fall seeding, and leaving crop residue
on the surface help to maintain good tilth, conserve
moisture, and control sheet and rill erosion. In addition,
divided slope farming, stripcropping, diversions, or terraces
may be needed to help control erosion on nonirrigated
cropland. Grassed waterways help to control erosion from
concentrated flow in the major draws and waterways. A
suitable crop rotation on this soil is alfalfa and grass for 4 to
8 years followed by grain for 2 to 3 years.

This soil is suited to homesite development. The main
limitations are the moderate depth to bedrock and steepness
of slope. Excavations for building sites are limited by
bedrock. Special design of buildings is needed to overcome
the limitation imposed by slope. The main limitations for
septic tank absorption fields are the depth to rock and
steepness of slope. Special design is needed because of
the limited depth of soil over the bedrock. Absorption lines
should be installed on the contour.

This soil is in capability subclass llle, nonirrigated.

92-Hartill silt loam, 15 to 25 percent slopes. This
moderately deep, well drained soil is on toe slopes of
mountains. It formed in colluvium and residuum derived
from shaly rock and is mantled with volcanic ash. The
aspect is mainly to the north and east at lower elevations
and to the south and west at higher elevations. Slopes are
convex. The native vegetation is conifers, forbs, shrubs, and
grasses. Elevation is 2,000 to 3,500 feet. The average
annual precipitation is about 29 inches, and the average
annual air temperature is 44° F. The frost-free season is 90
to 110 days.



Typically, the surface of this soil is covered with a mat of
partially decomposed organic litter about 2 inches thick. The
thin subsurface layer is light gray very fine sandy loam
about 1/2 inch thick. The subsoil is pale brown silt loam
about 12 inches thick. The upper part of the substratum is
very pale brown shaly loam about 13 inches thick, and the
lower part is pale yellow very shaly loam about 12 inches
thick. Fractured phyllite is at a depth of about 37 inches.
Depth to bedrock is 20 to 40 inches.

Included with this soil in mapping are areas of-

e a similar soil on outwash terrace and lakebed
remnants-on the lower parts of toe slopes
Aits loam, 15 to 25 percent slopes, and Newbell silt
loam, 0 to 25 percent slopes-on lower toe slopes
e Buhrig very stony loam, 25 to 40 percent slopes-
on upper slopes and ridges
e Huckleberry silt loam, 25 to 40 percent slopes-on
foot slopes
e Moscow silt loam, 0 to 25 percent slopes-in places
of granitic contact
¢ Raisio shaly loam, 20 to 40 percent slopes-on
south- and west-facing slopes
e Rock outcrop on ridges and knobs
The included areas make up about 20 percent of the
total acreage.

The permeability of this Hartill soil is moderate, and the
available water capacity is moderate. The effective rooting
depth is 20 to 40 inches. Runoff is medium, and the
hazard of water erosion is moderate.

This soil is used for grazeable woodland and for
nonirrigated crops.

This soil is well suited to the production of Douglas-fir. It
is also suited to ponderosa pine, western larch, lodgepole
pine, grand fir, and western white pine.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 109 on the Hartill soil. The basal area is about
70 percent of normal, even-aged, unmanaged stands. Thus,
the mean annual increment at 80 years of age of trees 6.6
inches in diameter at breast height (dbh) and larger is 73
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 84 cubic feet per acre per year.

Using standard equipment with wheels or tracks causes
rutting and compaction when the soil is moist and
displacement of the surface layer when the soil is dry.
Puddling can occur when the soil is wet. Using low
pressure ground equipment reduces soil damage and
helps to maintain productivity.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Skid trails, firebreaks, and other surface disturbances
are subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.

The reforestation of cutover areas by Douglas-fir,
ponderosa pine, lodgepole pine, and western larch takes

place naturally where seed trees are present. If openings
are made in the canopy, invading brush species that are not
controlled will delay the establishment of regeneration.
Areas also can be reforested by the planting of Douglas-fir,
western larch, or western white pine seedlings. This soil is
suited to grazing and browsing. In most areas, the native
understory vegetation is mainly pinegrass, creambush
oceanspray, spirea, and strawberry. Overgrazing causes
desirable plants, such as pinegrass, to decrease and less
desirable plants to increase. Adapted grasses and legumes
can be seeded in overgrazed and recently disturbed areas
to reduce erosion and provide desirable forage.

The main limitation of this soil for the production of
nonirrigated wheat, barley, alfalfa, and grass is the hazard of
water erosion. Minimum tillage, early fall seeding, and cross
slope fall chiseling help to control sheet and rill erosion.
Leaving sufficient amounts of crop residue on the surface
helps to maintain good tilth, conserve moisture, and control
sheet and rill erosion. In addition, divided slope farming,
stripcropping, diversions, or terraces may be needed to help
control erosion on nonirrigated cropland. Grassed waterways
help to control erosion from concentrated flow in the major
draws and waterways. A suitable crop rotation on this soil is
alfalfa and grass for 4 to 8 years followed by grain for 2
years.

This soil is poorly suited to homesite development. The
main limitations are the moderate depth to bedrock and
steepness of slope. Excavations for building sites are limited
by bedrock. Special design of buildings is needed to
overcome the limitation imposed by slope. The main
limitations for septic tank absorption fields are the moderate
depth to bedrock and steepness of slope. Special design is
needed because of the limited depth of soil over the bedrock.

This soil is in capability subclass Ve, nonirrigated.

93-Hartill silt loam, 25 to 40 percent slopes. This
moderately deep, well drained soil is on foot slopes and side
slopes of mountains. It formed in colluvium and residuum
derived from shale and is mantled with volcanic ash. The
aspect is to the north and east at lower elevations and to the
south and west at higher elevations. Slopes are convex. The
native vegetation is conifers, forbs, shrubs, and grasses.
Elevation is 2,000 to 3,500 feet. The average annual
precipitation is about 29 inches, and the average annual air
temperature is 44° F. The frost-free season is 90 to 110
days.

Typically, the surface of this soil is covered with a mat of
partially decomposed organic litter about 2 inches thick. The
thin subsurface layer is light gray very fine sandy loam
about 1/2 inch thick. The subsoil is pale brown silt loam
about 12 inches thick. The upper part of the substratum is
very pale brown shaly loam about 13 inches thick, and the
lower part is pale yellow very shaly loam about 12 inches
thick. Fractured phyllite is at a depth of about 37 inches.
Depth to bedrock is 20 to 40 inches.



Included with this soil in mapping are areas of-

e similar soils on outwash and lakebed terraces-on
the lower parts of foot slopes

e Aits loam, 25 to 40 percent slopes, arid Newbell silt
loam, 25 to 40 percent slopes-on lower foot slopes

e Buhrig very stony loam, 25 to 40 percent slopes
on upper foot slopes and ridges

e Huckleberry silt loam, 25 to 40 percent slopes
on upper foot slopes

e Moscow silt loam, 25 to 40 percent slopes-in
places of granitic contact

e Raisio shaly loam, 25 to 40 percent slopes-on
south- and west-facing slopes

¢ poorly drained soils in drainageways and soils
adjacent to seeps and springs

e Rock outcrop

The included areas make up about 25 percent of the
total acreage.

The permeability of this Hartill soil is moderate, and the
available water capacity is moderate. The effective rooting
depth is 20 to 40 inches. Runoff is rapid, and the hazard of
water erosion is high.

This soil is used for grazeable woodland.

This soil is well suited to the production of Douglas-fir. It
is also suited to ponderosa pine, western larch, lodgepole
pine, grand fir, and western white pine.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 109 on the Hartill soil. The basal area is about
70 percent of normal, even-aged, unmanaged stands. Thus,
the mean annual increment at 80 years of age of trees 6.6
inches in diameter at breast: height (dbh) and larger is 73
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 84 cubic feet per acre per year.

Using standard equipment with wheels or tracks causes
rutting and compaction when the soil is moist and
displacement of the surface layer when the soil is dry.
Puddling can occur when the soil is wet. Using low
pressure ground equipment reduces soil damage and helps
to maintain productivity.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Skid trails, firebreaks, and other surface disturbances
are subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.
Roads are more costly to construct and maintain on the
steeper slopes.

The reforestation of cutover areas by Douglas-fir,
ponderosa pine, lodgepole pine, and western larch takes
place naturally where seed trees are present. If openings
are made in the canopy, invading brush species that are not
controlled will delay the establishment of regeneration.
Areas also can be reforested by the planting of Douglas-fir,
western larch, or western white pine seedlings.

This soil is suited to grazing and browsing. In most
areas, the native understory vegetation is mainly

pinegrass, creambush oceanspray, spirea, and strawberry.
Overgrazing causes desirable plants, such as pinegrass, to
decrease and less desirable plants to increase. Adapted
grasses and legumes can be seeded in overgrazed or
recently disturbed areas to reduce erosion and provide
desirable forage.

This soil is poorly suited to homesite development. The
main limitations are the moderate depth to bedrock and
steepness of slope. Excavations for building sites are limited
by bedrock. Special design of buildings is needed to
overcome the limitation imposed by slope. The main
limitations for septic tank absorption fields are the moderate
depth to bedrock and steepness of slope. Special design is
needed because of the limited depth of soil over the
bedrock.

This soil is in capability subclass Vle, nonirrigated.

94-Hartill silt loam, 40 to 65 percent slopes. This
moderately deep, well drained soil is on side slopes of
mountains. It formed in colluvium and residuum derived from
shaly rock and is mantled with volcanic ash. The aspect is
to the north and east at lower elevations and to the south
and west at higher elevations. Slopes are convex. The
native vegetation is conifers, forbs, shrubs, and grasses.
Elevation is 2,000 to 3,500 feet. The average annual
precipitation is about 29 inches, and the average annual air
temperature is 44° F. The frost-free season is 90 to 110
days.

Typically, the surface of this soil is covered with a mat of
partially decomposed organic litter about 2 inches thick. The
thin subsurface layer is light gray very fine sandy loam about
1/2 inch thick. The subsail is pale brown silt loam about 12
inches thick. The upper part of the substratum is very pale
brown shaly loam about 13 inches thick, and the lower part is
pale yellow very shaly loam about 12 inches thick. Fractured
phyllite is at a depth of about 37 inches. Depth to bedrock is
20 to 40 inches.

Included with this soil in mapping are areas of-

e Aits loam, 40 to 65 percent slopes, and Newbell
silt loam, 40 to 65 percent slopes-on the lower
parts of side slopes

e Bubhrig very stony loam, 40 to 65 percent slopes
on upper side slopes and ridges

e Huckleberry silt loam, 40 to 65 percent slopes
on upper side slopes

e Moscow silt loam, 40 to 65 percent slopes-in
places of granitic contact

e Raisio shaly loam, 40 to 65 percent slopes-on
south- and west-facing slopes

e poorly drained soils in drainageways and soils
adjacent to seeps and springs

e Rock outcrop on ridges and knobs

The included areas make up about 25 percent of the
total acreage.

The permeability of this Hartill soil is moderate, and the
available water capacity is moderate. The effective rooting
depth is 20 to 40 inches. Runoff is very rapid, and the
hazard of water erosion is very high.



This soil is used for woodland.

This soil is well suited to the production of Douglas-fir. It
is also suited to ponderosa pine, western larch, lodgepole
pine, grand fir, and western white pine.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 109 on the Hartill soil. The basal area is about
70 percent of normal, even-aged, unmanaged stands. Thus,
the mean annual increment at 80 years of age of trees 6.6
inches in diameter at breast height (dbh) and larger is 73
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 84 cubic feet per acre per year.

The main limitation of this soil for the harvesting of timber

is steepness of slope. The use of standard equipment with
wheels or tracks causes rutting and compaction when the
soil is moist and displacement of the surface layer when the
soil is dry. Puddling can occur when the soil is wet. Cable
yarding systems are safer to use, cause less soil damage,
and help to maintain productivity. In winter, snowpack
hinders the use of equipment and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this soil.
Yarding paths, skid trails, firebreaks, and other surface
disturbances are subject to rifling and gullying. Seeding the
spoil from excavations reduces rill and gully erosion and
sloughing. Roads are more costly to construct and maintain
on the steeper slopes. Large cut and fill operations remove
the soil from productive use if the roads are located at mid
slope.

The reforestation of cutover areas by Douglas-fir,
ponderosa pine, lodgepole pine, and western larch takes
place naturally where seed trees are present. If openings are
made in the canopy, invading brush species that are not
controlled will delay the establishment of regeneration. Areas
also can be reforested by the planting of Douglas-fir, western
larch, or western white pine seedlings.

In most areas of this soil, the native understory
vegetation is mainly pinegrass, creambush oceanspray,
spirea, and strawberry.

This soil is in capability subclass Vlle, nonirrigated.

95-Hesseltine silt loam, 0 to 8 percent slopes. This
very deep, well drained soil is on foothills and terraces. It
formed in glacial outwash material, with an admixture of
loess and volcanic ash in the upper part. The native
vegetation is grasses, forbs, shrubs, and conifers. Elevation
is 1,700 to 2,500 feet. The average annual precipitation is
about 18 inches, and the average annual air temperature is
about 47° F. The frost-free season is 90 to 110 days.

Typically, the surface of this soil is covered with a thin mat
of partially decomposed organic litter about 1/2 inch thick.
The surface layer is grayish brown silt loam about 10 inches
thick. The upper part of the subsoil is pale brown gravelly
silt loam about 8 inches thick, and the lower part is light
yellowish brown very gravelly loam

about 10 inches thick. The substratum is multicolored
extremely gravelly coarse sand to a depth of 60 inches or
more
Included with this soil in mapping are areas of-
e Cheney silt loam, 0 to 15 percent slopes, Dart
loamy coarse sand, 0 to 8 percent slopes,
Garrison loam, 0 to 5 percent slopes, and
Springdale sandy loam, 0 to 15 percent slopes
on similar landscape positions
e Bestrom silt loam, 0 to 15 percent slopes-on
convex slopes
e Marble loamy sand, 5 to 25 percent slopes-on
dunelike terraces
e Hardesty silt loam-on alluvial fans, in intermittent
drainageways, and in slight depressions

The included areas make up about 20 percent of the
total acreage.

The permeability of this Hesseltine soil is moderate to the
substratum and very rapid through it. The available water
capacity is moderate. The effective rooting depth is 60
inches or more. Runoff is slow, and the hazard of water
erosion is slight to moderate.

This soil is used for grazeable woodland and for
nonirrigated crops.

This soil is suited to the production of ponderosa pine.
Based on a 100-year site curve, the mean site index for
ponderosa pine is 99 on the Hesseltine soil. The basal area
is about 40 percent of normal, even-aged, unmanaged
stands. Thus, the mean annual increment at 80 years of age
of trees 6.6 inches in diameter at breast height (dbh) and
larger is 34 cubic feet per acre per year. The CMAI at 40
years of trees 0.6 inch dbh and larger is 40 cubic feet per
acre per year.

Using standard equipment with wheels or tracks causes
rutting and compaction when this soil is moist. Puddling can
occur when the soil is wet. Using low pressure ground
equipment helps to reduce soil damage and maintain
productivity.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil.

The reforestation of cutover areas by ponderosa pine
takes place naturally where seed trees are present.
However, the high soil surface temperatures in summer and
the low available water capacity reduce the chances of
seedling survival.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly bluebunch
wheatgrass, ldaho fescue, arrowleaf balsamroot, and lupine.
Overgrazing causes desirable plants, such as bluebunch
wheatgrass and Idaho fescue, to decrease and less
desirable plants to increase. Adapted grasses and legumes
can be seeded in overgrazed and recently disturbed areas
to reduce erosion and provide desirable forage.

The main limitation of this soil for the production of
nonirrigated wheat, barley, alfalfa, and grass is the
hazard of water erosion. Minimum tillage, early fall



seeding, fall chiseling across the slope, and leaving crop
residue on the surface help to maintain good tilth, conserve
moisture, and control sheet and rill erosion. Grassed
waterways help to control erosion from concentrated flow in
the major drains and waterways. A suitable crop rotation on
this soil is alfalfa aid grass for 4 to 8 years followed by
grain for 2 to 3 years.

This soil is suited to homesite development. However,
cutbanks are not stable and are subject to caving. The main
limitation for septic tank absorption fields is very rapid
permeability in the substratum. The contamination of ground
water supplies as a result of seepage is a possibility.

This soil is in capability subclass llle, nonirrigated.

96-Hesseltine stony silt loam, 0 to 15 percent slopes.
This very deep, well drained soil is on undulating terraces on
foothills. It formed in glacial outwash material, with an
admixture of loess and volcanic ash in the upper part. Slopes
are complex. The native vegetation is grasses, forbs, shrubs,
and conifers. Elevation is 1,700 to 2,500 feet. The average
annual precipitation is about 18 inches, and the average
annual air temperature is about 47° F. The frost-free season
is 90 to 110 days.

Typically, the surface of this soil is covered with a mat of
partially decomposed organic litter about 1/2 inch thick. The
surface layer is grayish brown stony silt loam about 10
inches thick. The upper part of the subsoil is pale brown
gravelly silt loam about 8 inches thick, and the lower part is
light yellowish brown very gravelly loam about 10 inches
thick. The substratum is multicolored extremely gravelly
coarse sand to a depth of more than 60 inches.

Included with this soil in mapping are areas of-

e Cheney stony silt loam, 5 to 25 percent slopes, Dart
loamy coarse sand, 0 to 8 percent slopes, Garrison
gravelly loam, 0 to 5 percent slopes, and Springdale
cobbly sandy loam, 0 to 15 percent slopes-on
similar landscape positions

e Bestrom silt loam, 0 to 15 percent slopes-on
convex slopes

e Marble loamy sand, 5 to 25 percent slopes-on
dunelike terraces

e Hardesty silt loam-on alluvial fans

The included areas make up about 20 percent of the
area.

The permeability of this Hesseltine soil is moderate to the
substratum and very rapid through it. The available water
capacity is moderate. The effective rooting depth is 60
inches or more. Runoff is medium, and the hazard of water
erosion is moderate.

This soil is used for grazeable woodland.

This soil is suited to the production of ponderosa pine.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 99 on the Hesseltine soil. The basal area
is about 40 percent of normal, even-aged, unmanaged
stands. Thus, the mean annual increment at

80 years of age of trees 6.6 inches in diameter at breast
height (dbh) and larger is 34 cubic feet per acre per year.
The CMAI at 40 years of trees 0.6 inch dbh and larger is 40
cubic feet per acre per year.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil.

The reforestation of cutover areas by ponderosa pine
takes place naturally where seed trees are present.
However, the high soil surface temperatures in summer and
the low available water capacity reduce the chances of
seedling survival.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly bluebunch
wheatgrass, ldaho fescue, arrowleaf balsamroot, and lupine.
Overgrazing causes desirable plants, such as bluebunch
wheatgrass and Idaho fescue, to decrease and less
desirable plants to increase. Adapted grasses and legumes
can be seeded in overgrazed or recently disturbed areas to
reduce erosion and provide desirable forage.

This soil is suited to homesite development. However,
cutbanks are not stable and are subject to caving. The main
limitation for septic tank absorption fields is very rapid
permeability in the substratum. The contamination of ground
water supplies as a result of seepage is a possibility.

This soil is in capability subclass Vle, nonirrigated.

97-Hesseltine-Rock outcrop complex, 0 to 25
percent slopes. The soils in this complex are on terraces
and foothills. The native vegetation is grasses, forbs,
shrubs, and conifers. Elevation is 1,700 to 2,500 feet. The
average annual precipitation is about 18 inches, and the
average annual air temperature is about 47° F. The frost-
free season is 90 to 110 days. This unit is about 65 percent
Hesseltine stony silt loam, 0 to 25 percent slopes, and
about 20 percent Rock outcrop.

Included with this complex in mapping are areas of-

e Cheney stony silt loam, 5 to 25 percent slopes,
Dart loamy coarse sand, O to 8 percent slopes,
Garrison gravelly loam, 0 to 5 percent slopes,

and Springdale cobbly sandy loam, 0 to 15

percent slopes-on similar landscape positions

e Bestrom silt loam, 0 to 15 percent slopes-on
convex slopes

e Marble loamy sand, 5 to 25 percent slopes-on
dunelike terraces

e Hardesty silt loam-on alluvial fans

The included areas make up about 15 percent of the
area.

The Hesseltine soil is deep and well drained. It formed in
glacial outwash material, with an admixture of loess and
volcanic ash in the upper part. Slopes are complex.
Typically, the surface of this soil is covered with a thin mat
of partially decomposed organic litter about 1/2 inch thick.
The surface layer is grayish brown stony silt loam about 10
inches thick. The upper part of the subsoil is



pale brown gravelly silt loam about 8 inches thick, and the
lower part is light yellowish brown very gravelly loam about
10 inches thick. The substratum is multicolored extremely
gravelly coarse sand to a depth of 60 inches or more.

The permeability of this Hesseltine soil is moderate to the
substratum and very rapid through it. The available water
capacity is moderate. The effective rooting depth is 60
inches or more. Runoff is medium, and the hazard of water
erosion is moderate.

Rock outcrop consists of areas of exposed basalt on
knobs, ridges, and plateau escarpments. Most areas are
moderately steep.

The soils in this complex are used for grazeable
woodland.

These soils are suited to the production of ponderosa

pine.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 99 on the Hesseltine soil. The basal area
is about 32 percent of normal, even-aged, unmanaged
stands. Thus, the mean annual increment at 80 years of age
of trees 6.6 inches in diameter at breast height (dbh) and
larger is 28 cubic feet per acre per year. The CMAI at 40
years of trees 0.6 inch dbh and larger is 32 cubic feet per
acre per year.

Rock outcrop can cause breakage of timber and
hinder yarding operations.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on these
soils. Soil compaction is increased in areas where yarding
paths and skid trails are forced to converge to avoid large
outcrops of rock.

The reforestation of cutover areas by ponderosa pine
takes place naturally where seed trees are present.
However, the high soil surface temperatures in summer and
the low available water capacity reduce the chances of
seedling survival. Rock outcrop limits the even distribution of
reforestation.

These soils are suited to grazing and browsing. In most
areas, the native understory vegetation is mainly bluebunch
wheatgrass, ldaho fescue, arrowleaf balsamroot, and lupine.
Overgrazing causes desirable plants, such as bluebunch
wheatgrass and Idaho fescue, to decrease and less
desirable plants to increase. Adapted grasses and legumes
can be seeded it overgrazed and recently disturbed areas to
reduce erosion and provide desirable forage.

These soils are poorly suited to homesite development.
The main limitations are Rock outcrop and steepness of
slope. Excavations for building sites are limited by Rock
outcrop. Special design of buildings is needed to overcome
the limitation imposed by slope. In addition, cutbanks are not
stable and are subject to caving. The main limitations for
septic tank absorption fields are very rapid permeability in
the substratum, Rock outcrop, and steepness of slope. The
contamination of ground water supplies as a result of
seepage is a possibility. Absorption lines should be installed
on the

contour. Rock outcrop can interfere with the placement of
absorption lines.

The soils in this complex are in capability subclass Vs,
nonirrigated.

98-Histosols, ponded. Histosols are deep, very poorly
drained soils in depressional areas around perimeters of
lakes and beaver ponds. They formed in organic material,
with an admixture of alluvium, mostly volcanic ash. Slope is
0 to 2 percent. The vegetation is mainly rushes, sedges,
cattails, and reeds. Elevation is 2,000 to 3,500 feet. The
average annual precipitation is about 27 inches, and the
average annual air temperature is about 43° F. The frost-
free season is 90 to 110 days.

Typically, the surface tier is dark reddish brown sapric
material about 18 inches thick. The upper tier of the
underlying material is dark reddish brown hemic material
about 12 inches thick. The lower tier is olive brown hemic
material to a depth of 60 inches or more.

These soils have little or no farm use. Shallow water
covers most areas at least 9 months of the year. However,
during the summer months when the water table is below
the surface, livestock can be pastured on some areas.

These soils are well suited to habitat for water-loving
birds and animals.

These soils are in capability subclass Vliw,
nonirrigated.

99-Hodgson silt loam, 0 to 3 percent slopes. This
very deep, moderately well drained soil is on terraces. It
formed in glacial lake sediment and is mantled with volcanic
ash and loess. The native vegetation is conifers, shrubs,
forbs, and grasses. Elevation is 1,600 to 2,000 feet. The
average annual precipitation is about 18 inches, and the
average annual air temperature is about 47° F. The frost-free
season is 100 to 120 days.

Typically, the surface layer is grayish brown silt loam
about 7 inches thick. The subsurface layer is light gray silt
loam about 3 inches thick. The subsoil is very pale brown
silty clay and light gray silty clay loam about 18 inches
thick. The substratum is light gray and white silty clay to a
depth of 60 inches or more. The lower part of the subsoil
and the substratum are calcareous.

Included with this soil in mapping are areas of-

e Koerling fine sandy loam, 0 to 5 percent slopes,
and Laketon silt loam, 0 to 5 percent slopes-on
similar landscape positions

e Bridgeson silt loam, Chewelah fine sandy loam,
and Colville silt loam-on bottom lands

e Hodgson silt loam, 3 to 15 percent slopes-in
undulating areas

e Hodgson silt loam, 25 to 40 percent slopes-on
terrace escarpments

The included areas make up about 15 percent of the
total acreage.

The permeability of this Hodgson soil is moderately
slow, and the available water capacity is very high. The



effective rooting depth is 60 inches or more. Runoff is
slow. There is no hazard of water erosion, or it is slight. A
perched water table is at a depth of 24 to 36 inches during
the months of February to April.

This soil is used for nonirrigated and irrigated crops
and for grazeable woodland.

This soil is well suited to the production of nonirrigated
wheat, barley, alfalfa, and grasses. The main limitation is a
seasonal high water table. Incorporating crop residue into
the surface layer helps to maintain good tilth. The proper
timing of minimum tillage helps to avoid compaction. Tile
drainage, open ditches, or tile drainage and open ditches in
combination can be used to remove excess surface and
subsurface water if suitable outlets are available. A suitable
crop rotation on this soil is annual grain or a 3-year rotation
of winter wheat, spring grain, and summer fallow for weed
control.

Sprinkler irrigation is the best method of water
application for the production of irrigated grass-legume
hay. Application of water should be adjusted to the
available water capacity, the water intake rate, and the
crop needs to avoid over irrigation and leaching of plant
nutrients.

This soil is well suited to the production of ponderosa

pine. Douglas-fir also grows on this soil.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 100 on the Hodgson soil. The basal area
is about 71 percent of normal, even-aged, unmanaged
stands. Thus, the mean annual increment at 80 years of age
of trees 6.6 inches in diameter at breast height (dbh) and
larger is 62 cubic feet per acre per year. The CMAI at 40
years of trees 0.6 inch dbh and larger is 72 cubic feet per
acre per year.

Using standard equipment with wheels or tracks causes
rutting and compaction when the soil is moist. Using low
pressure ground equipment reduces soil damage and helps
to maintain productivity. Fuddling can occur when the soil is
wet, and unsurfaced roads and skid trails become sticky,
slick, and almost impassable.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion.

The reforestation of cutover areas by ponderosa pine and
Douglas-fir takes place naturally where seed trees are
present. However, the high soil surface temperatures in
summer reduce the chances of seedling survival. Areas also
can be reforested by the planting of ponderosa pine or
Douglas-fir seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly bluebunch
wheatgrass, pinegrass, common snowberry, and lupine.
Overgrazing causes desirable plants, such as bluebunch
wheatgrass and pinegrass, to decrease and less desirable
plants to increase. Adapted gasses and legumes can be
seeded in overgrazed or recently disturbed areas to reduce
erosion and provide desirable forage.

This soil is suited to homesite development. The main
limitation is the shrink-swell potential. If buildings are

constructed on this soil, the proper design of foundations
and footings and diverting runoff away from the buildings
help to prevent the structural damage caused by shrinking
and swelling. The main limitation for septic tank absorption
fields is moderately slow permeability. Using sandy backfill
for the trench and long absorption lines help to compensate
for this restriction.

This soil is in capability subclass llw, nonirrigated and
irrigated.

100-Hodgson silt loam, 3 to 15 percent slopes. This
very deep, moderately well drained soil is on undulating
terraces. It formed in glacial lake sediment and is mantled
with volcanic ash and loess. The native vegetation is
conifers, shrubs, forbs, and grasses. Elevation is 1,600 to
2,000 feet. The average annual precipitation is about 18
inches, and the average annual air temperature is about
47° F. The frost-free season is 100 to 120 days.

Typically, the surface layer is grayish brown silt loam
about 7 inches thick. The subsurface layer is light gray silt
loam about 3 inches thick. The subsoil is very pale brown
silty clay and light gray silty clay loam 18 inches or more in
thickness. The lower part of the subsoil and the substratum
are calcareous.

Included with this soil in mapping are areas of-

e Koerling fine sandy loam, 5 to 15 percent slopes,
Hodgson silt loam, 0 to 3 percent slopes, and
Laketon silt loam, 5 to 15 percent slopes-on
similar landscape positions

e Bridgeson silt loam, Chewelah fine sandy loam,
and Colville silt loam-in drainageways and on
lower terraces

e Hodgson silt loam, 25 to 40 percent slopes-on
terrace escarpments

The included areas make up about 20 percent of the
total acreage.

The permeability of this Hodgson soil is moderately slow,
and the available water capacity is very high. The effective
rooting depth is 60 inches or more. Runoff is slow, and the
hazard of water erosion is slight to moderate. A perched
water table is at a depth of 24 to 36 inches during the
months of February to April.

This soil is used for nonirrigated and irrigated crops and
for grazeable woodland.

The main limitation of this soil for the production of
nonirrigated wheat, barley, alfalfa, and grasses is the
hazard of water erosion. Minimum tillage, early fall seeding,
and fall chiseling help to control sheet and rill erosion.
Leaving sufficient amounts of crop residue on the surface
helps to maintain good tilth, conserve moisture, and control
erosion. In addition, divided slope farming, stripcropping,
diversions, or terraces may be needed to control erosion on
nonirrigated cropland. Grassed waterways help to control
erosion from concentrated flow in the major draws and
waterways. A suitable crop rotation on this soil is alfalfa
and grass for 4 to 8 years followed by grain for 2 or 3
years.



Sprinkler irrigation is the best method of water
application for the production of irrigated grass-legume hay.
The main limitation is slope. Application of water should be
adjusted to the available water capacity, the water intake
rate, and the crop needs to avoid over irrigation, erosion,
and leaching of plant nutrients.

This soil is well suited to the production of ponderosa
pine. Douglas-fir also grows on this soil.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 100 on the Hodgson soil. The basal area
is about 71 percent of normal, even-aged, unmanaged
stands. Thus, the mean annual increment at 80 years of age
of trees 6.6 inches in diameter at breast height (dbh) and
larger is 62 cubic feet per acre per year. The CMAI at 40
years of trees 0.6 inch dbh and larger is 72 cubic feet per
acre per year.

Using standard equipment with wheels or tracks causes
rutting and compaction when this soil is moist. Using low
pressure ground equipment reduces soil damage and helps
to maintain productivity. Puddling can occur when the soil is
wet, and unsurfaced roads and skid trails become sticky,
slick, and almost impassable.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this soil.
Skid trails, firebreaks, and other surface disturbances are
subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.
Cutbanks occasionally slump when the soil is saturated.

The reforestation of cutover areas by ponderosa pine and
Douglas-fir takes places naturally where seed trees are
present. However, the high soil surface temperatures in
summer reduce the chances of seedling survival. Areas also
can be reforested by the planting of ponderosa pine or
Douglas-fir seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly bluebunch
wheatgrass, pinegrass, common snowberry, and lupine.
Overgrazing causes desirable plants, such as bluebunch
wheatgrass and pinegrass, to decrease and less desirable
plants to increase. Adapted grasses and legumes can be
seeded in overgrazed and recently disturbed areas to reduce
erosion and provide desirable forage.

This soil is suited to homesite development. The main
limitations are the shrink-swell potential and steepness of
slope. If buildings are constructed on this soil, the proper
design of foundations and footings and diverting runoff away
from the building help to prevent the structural damage
caused by shrinking and swelling. Special design of buildings
is needed to overcome the limitation imposed by slope. The
main limitations for septic tank absorption fields are
moderately slow permeability and steepness of slope. Using
sandy backfill for the trench and long absorption lines help
to compensate for restricted permeability. Absorption lines
should be installed on the contour.

This soil is in capability subclass llle, nonirrigated and
irrigated.

101-Hodgson silt loam, 15 to 25 percent slopes.
This very deep, moderately well drained soil is on rolling
‘terraces. It formed in glacial lake sediment and is mantled
with volcanic ash and loess (fig. 8). The native vegetation
is conifers, shrubs, forbs, and grasses. Elevation is 1,600 to
2,000 feet. The average annual precipitation is about 18
inches, and the average annual air temperature is about
47° F. The frost-free season is 100 to 120 days.

Typically, the surface layer is grayish brown silt loam
about 7 inches thick. The subsurface layer is light gray silt
loam about 3 inches thick. The subsoil is very pale brown
silty clay and light gray silty clay loam about 18 inches
thick. The substratum is light gray and white silty clay to a
depth of 60 inches or more. The lower part of the subsaoil
and the substratum are calcareous.

Included with this soil in mapping are areas of-

Figure 8.-A profile of Hodgson silt loam, 15 to 25 percent
slopes. This soil formed in glacial lake sediment
and is mantled with volcanic ash and loess. The
bedding is lacustrine sediment.



e Koerling fine sandy loam, 5 to 15 percent slopes,
Hodgson silt loam, 3 to 15 percent slopes, and
Laketon silt loam, 5 to 15 percent slopes-on
similar landscape positions

e Bridgeson silt loam-in drainageways and on lower
terraces

e Hodgson silt loam, 25 to 40 percent slopes-on
terrace escarpments

The included areas make up about 20 percent of the
total acreage.

The permeability of this Hodgson soil is moderately slow,
and the available water capacity is very high. The effective
rooting depth is 60 inches or more. Runoff is medium, and
the hazard of water erosion is moderate. A perched water
table is at a depth of 24 to 36 inches during the months of
February to April.

This soil is used for nonirrigated and irrigated crops
and for grazeable woodland.

The main limitations of this soil for the production of
nonirrigated wheat, barley, alfalfa, and grasses are
steepness of slope and the hazard of water erosion.
Minimum tillage, early fall seeding, and fall chiseling help to
control sheet and rill erosion. Leaving sufficient amounts of
crop residue on the surface help to maintain good tilth,
conserve moisture, and control erosion. In addition, divided
slope farming, stripcropping, diversions, or terraces may be
needed to hell) control erosion on nonirrigated cropland.
Grassed waterways help to control erosion from
concentrated flow in the major draws and waterways. A
suitable crop rotation on this soil is alfalfa and grass for 4 to
8 years followed by grain for 2 years.

Sprinkler irrigation is the best method of water

application for the production of irrigated grass-legume
hay. The main limitation is slope. Application of water
should be adjusted to the available water capacity, the
water intake rate, and the crop needs to avoid over
irrigation, erosion, and leaching of plant nutrients.

This soil is well suited to the production of ponderosa
pine. Douglas-fir also grows on this soil.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 100 on the Hodgson soil. The basal area
is about 71 percent of normal, even-aged, unmanaged
stands. Thus, the mean annual increment at 80 years of age
of trees 6.6 inches in diameter at breast height (dbh) and
larger is 62 cubic feet per acre per year. The CMAI at 40
years of trees 0.6 inch dbh and larger is 72 cubic feet per
acre per yeatr.

Using standard equipment with wheels or tracks causes
rutting and compaction when this soil is moist. Using low
pressure ground equipment reduces soil damage and helps
to maintain productivity. Puddling can occur when the soil is
wet, and unsurfaced roads and skid trails become sticky,
slick, and almost impassable.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Skid trails, firebreaks, and other surface disturbances
are subject to rilling and gullying. Seeding

the spoil from excavations reduces rill and gully erosion
and sloughing. Cutbanks occasionally slump when the soil is
wet.

The reforestation of cutover areas by ponderosa pine and
Douglas-fir takes place naturally where seed trees are
present. However, the high soil surface temperatures in
summer reduce the chances of seedling survival. Areas also
can be reforested by the planting of ponderosa pine or
Douglas-fir seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly bluebunch
wheatgrass, pinegrass, common snowberry, and lupine.
Overgrazing causes desirable plants, such as bluebunch
wheatgrass and pinegrass, to decrease and less desirable
plants to increase. Adapted grasses and legumes can be
seeded in overgrazed and recently disturbed areas to
reduce erosion and provide desirable forage.

This soil is poorly suited to homesite development. The
main limitation is steepness of slope. Special design of
buildings is needed to overcome this limitation. The main
limitations for septic tank absorption fields are moderately
slow permeability and steepness of slope. Using sandy
backfill for the trench and long absorption lines help to
compensate for restricted permeability.

This soil is in capability subclass Ve, nonirrigated and

irrigated.

102-Hodgson silt loam, 25 to 40 percent slopes. This
very deep, moderately well drained soil is on terrace
escarpments. It formed in glacial lake sediment and is
mantled with volcanic ash and loess. Surfaces are planar.
The native vegetation is trees, shrubs, forbs, and grasses.
Elevation is 1,600 to 2,000 feet. The average annual
precipitation is about 18 inches, and the average annual air
temperature is about 47° F. The frost-free season is 100 to
120 days.

Typically, the surface layer is grayish brown silt loam
about 7 inches thick. The subsurface layer is light gray silt
loam about 3 inches thick. The subsoil is very pale brown
silty clay and light gray silty clay loam about 18 inches
thick. The substratum is light gray and white silty clay to a
depth of 60 inches or more. The lower part of the subsoil
and the substratum are calcareous.

Included with this soil in mapping are areas of-

e Koerling silt loam, 30 to 65 percent slopes-on
similar landscape positions

e Bridgeson silt loam-in drainageways

e Hodgson silt loam, 3 to 15 percent slopes-on
terraces

The included areas make up about 20 percent of the
total acreage.

The permeability of this Hodgson soil is moderately slow,
and the available water capacity is very high. The effective
rooting depth is 60 inches or more. Runoff is rapid, and the
hazard of water erosion is high. A perched water table is at
a depth of 24 to 36 inches during the months of February to
April.



This soil is used for grazeable woodland.

This soil is well suited to the production of ponderosa
pine. Douglas-fir also grows on this soil.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 100 on the Hodgson soil. The basal area
is about 71 percent of normal, even-aged, unmanaged
stands. Thus, the mean annual increment at 80 years of age
of trees 6.6 inches in diameter at breast height (dbh) and
larger is 62 cubic feet per acre per year. The CMAI at 40
years of trees 0.6 inch dbh and larger is 72 cubic feet per
acre per year.

Using standard equipment with wheels or tracks causes
rutting and compaction when this soil is moist. Using low
pressure ground equipment reduces soil damage and helps
to maintain productivity. Puddling can occur if the soil is wet,
and unsurfaced roads and skid trails become sticky, slick,
and almost impassable.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this soil.
Skid trails, firebreaks, and other surface disturbances are
subject to rifling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.
Roads are more costly to construct and maintain on the
steeper slopes. Cutbanks occasionally cave when they are
saturated.

The reforestation of cutover areas by ponderosa pine and
Douglas-fir takes place naturally where seed trees are
present. However, the high soil surface temperatures in
summer reduce the chances of seedling survival. Areas also
can be reforested by the planting of ponderosa pine or
Douglas-fir seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly bluebunch
wheatgrass, pinegrass, common snowberry, and lupine.
Overgrazing causes desirable plants, such as bluebunch
wheatgrass and pinegrass, to decrease and less desirable
plants to increase. Adapted grasses and legumes can be
seeded in overgrazed or recently disturbed areas to reduce
erosion and provide desirable forage.

This soil is poorly suited to homesite development. The
main limitation is steepness of slope. Special design of
buildings is needed to overcome this limitation. The main
limitations for septic tank absorption fields are moderately
slow permeability and steepness of slope. Using sandy
backfill for the trench and long absorption lines help to
compensate for the restricted permeability.

This soil is in capability subclass Vle, nonirrigated.

103-Huckleberry silt loam, 0 to 15 percent slopes.
This moderately deep, well drained soil is on toe slopes and
ridgetops of mountains. It formed in colluvium and residuum
derived from shaly rock and is mantled with volcanic ash and
loess. The aspect is mainly to the north and east at lower
elevations and in all directions at higher elevations. Slopes
are convex. The native vegetation is conifers, forbs, shrubs,
and a small amount of grass. Elevation is 3,000 to 6,000
feet. The average

annual precipitation is about 37 inches, and the average air
temperature is about 43° F. The frost-free season is 70 to
90 days.

Typically, the surface of this soil is covered with a mat of
partially decomposed organic litter about 2 inches thick. The
surface layer is pale brown silt loam about 6 inches thick
after mixing. The subsoil is pale brown silt loam about 8
inches thick. The upper part of the substratum is pale brown
shaly silt loam about 7 inches thick. The lower part is pale
brown and light brownish gray very shaly loam about 11
inches thick. Phyllite is at a depth of about 32 inches. Depth
to bedrock ranges from 20 to 40 inches. In places is a
similar soil that has bedrock at a depth of less than 20
inches.

Included with this soil in mapping are areas of-

e Belzar silt loam, 5 to 25 percent slopes-on
convex slopes

o Hartill silt loam, 0 to 15 percent slopes-on
convex, south- and west-facing slopes

e Huckleberry silt loam, 15 to 25 percent slopes

e Manley silt loam, 0 to 20 percent slopes-on
concave slopes

e Vassar silt loam-on convex slopes in places of
granitic contact

e poorly drained soils in drainageways and soils
adjacent to seeps and springs

e Rock outcrop on ridges and knobs

The included areas make up about 20 percent of the
total acreage.

The permeability of this Huckleberry soil is moderate, and
the available water capacity is high. The effective rooting
depth is 20 to 40 inches. Runoff is slow, and the hazard of
water erosion is slight.

This soil is used for woodland.

This soil is suited to the production of Douglas-fir. It is
also suited to western larch, lodgepole pine, grand fir, and
western white pine.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 88 on this Huckleberry soil. The basal area is
about 88 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of trees
6.6 inches in diameter at breast height (dbh) and larger is
60 cubic feet per acre per year. The CMAI at 40 years of
trees 0.6 inch dbh and larger is 72 cubic feet per acre per
year.

Using standard equipment with wheels or tracks on this
soil causes rutting and compaction when the soil is moist
and displacement of the surface layer when the soil is dry.
Puddling can occur when the soil is wet. Using low
pressure ground equipment reduces soil damage and
helps to maintain productivity. In winter, snowpack hinders
the use of equipment and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Skid trails, firebreaks, and other surface disturbances
are subject to rifling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.



The reforestation of cutover areas by Douglas-fir,
western larch, lodgepole pine, and western white pine
takes place naturally where seed trees are present. If
openings are made in the canopy, invading brush species
that are not controlled will delay the establishment of
regeneration. Areas also can be reforested by the planting
of Douglas-fir, grand fir, or western larch seedlings.

In most areas of this soil, the understory vegetation is
mainly pinegrass, creambush oceanspray, vine maple, and
thimbleberry.

This soil is suited to homesite development. The main
limitations are the moderate depth to bedrock and
steepness of slope. Excavations for building sites are
limited by bedrock. Special design of buildings is needed to
overcome the limitation imposed by slope. The main
limitations for septic tank absorption fields are the depth to
rock and steepness of slope. Special design is needed
because of the limited depth of soil over the

bedrock. Absorption lines should be installed on the
contour.

This soil is in capability subclass Vle, nonirrigated.

104-Huckleberry silt loam, 15 to 25 percent slopes.
This moderately deep, well drained soil is on toe slopes and
ridgetops of mountains (fig. 9). It formed in colluvium and
residuum derived from shaly rock and is mantled with
volcanic ash and loess. The aspect is mainly to the north
and east at lower elevations and in all directions at higher
elevations. Slopes are convex. The native vegetation is
conifers, forbs, shrubs, and a small amount of grass.
Elevation is 3,000 to 6,000 feet. The average annual
precipitation is about 37 inches, and the average annual air
temperature is about 43° F. The frost-free season is 70 to 90
days.

Typically, the surface of this soil is covered
with a mat of partially decomposed organic litter about 2

Figure 9.-Huckleberry silt loam is on the mountain slopes at the left, Aits loam is at mid slope in the center, and Hunters silt loam is on the
valley bottom in the foreground. The Huckleberry soils are in the cryic temperature zone, the Aits soils are in the frigid zone, and the
Hunters soils are in the mesic zone.



inches thick. The surface layer is pale brown silt loam
about 6 inches thick after mixing. The subsoil is pale
brown silt loam about 8 inches thick. The upper part of
the substratum is pale brown shaly silt loam about 7
inches thick. The lower part is pale brown aid light
brownish gray very shaly loam about 11 inches thick,
Phyllite is at a depth of about 32 inches. Depth to bedrock
ranges from 20 to 40 inches. In places is a similar soil
that has bedrock at a depth of less than 20 inches.
Included with this soil in mapping are areas of-

e Belzar silt loam, 5 to 25 percent slopes, Brickel
stony loam, 20 to 60 percent slopes, and Buhrig
very stony loam, 25 to 40 percent slopes-on
ridgetops and upper side slopes

e Hartill silt loam, 15 to 25 percent slopes-on
convex slopes with south- and west-facing slopes

e Huckleberry silt loam, 25 to 40 percent slopes

e Manley silt loam, 20 to 40 percent slopes-on
concave slopes

e Vassar silt loam-on convex, moderately steep
slopes in places of granitic contact

e poorly drained soils in drainageways and soils
adjacent to seeps and springs

e Rock outcrop and talus downslope from Rock
outcrop

The included areas make up about 20 percent of the
total acreage.

The permeability of this Huckleberry soil is moderate, and
the available water capacity is high. The effective rooting
depth is 20 to 40 inches. Runoff is medium, and the hazard
of water erosion is moderate.

This soil is used for woodland.

This soil is suited to the production of Douglas-fir. It is
also suited to western larch, lodgepole pine, grand fir, and
western white pine.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 88 on the Huckleberry soil. The basal area is
about 88 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of trees
6.6 inches in diameter at breast height (dbh) and larger is
60 cubic feet per acre per year. The CMAI at 40 years of
trees 0.6 inch dbh and larger is 72 cubic feet per acre per
year.

Using standard equipment with wheels or tracks on this
soil causes rutting and compaction when the soil is moist
and displacement of the surface layer when the soil is dry.
Puddling can occur when the soil is wet. Using low
pressure ground equipment reduces soil damage and helps
to maintain productivity. In winter, snowpack hinders the
use of equipment and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Skid trails, firebreaks, and other surface disturbances
are subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.

The reforestation of cutover areas by Douglas-fir,
western larch, lodgepole pine, and western white pine
takes place naturally where seed trees are present. If
openings are made in the canopy, invading brush species
that are not controlled will delay the establishment of
regeneration. Areas also can be reforested by the planting
of Douglas-fir, grand fir, or western larch seedlings.

In most areas of this soil, the understory vegetation is
mainly pinegrass, creambush oceanspray, vine maple, and
thimbleberry.

This soil is poorly suited to homesite development. The
main limitations are the moderate depth to bedrock and
steepness of slope. Excavations for building sites are limited
by bedrock. Special design of buildings is needed to
overcome the limitation imposed by slope. The main
limitations for septic tank absorption fields are the moderate
depth to bedrock and steepness of slope. Special design is
needed because of the limited depth of soil over the
bedrock.

This soil is in capability subclass Vle, nonirrigated.

105-Huckleberry silt loam, 25 to 40 percent slopes.
This moderately deep, well drained soil is on foot slopes of
mountains. It formed in colluvium and residuum derived
from shaly rock and is mantled with volcanic ash and loess.
The aspect is mainly to the north and east at lower
elevations and in all directions at higher elevations. Slopes
are convex. The native vegetation is conifers, forbs, shrubs,
and a small amount of grass. Elevation is 3,000 to 6,000
feet. The average annual precipitation is about 37 inches,
and the average annual air temperature is about 43° F. The
frost-free season is 70 to 90 days.

Typically, the surface of this soil is covered with a mat of
partially decomposed organic litter about 2 inches thick. The
surface layer is pale brown silt loam about 6 inches thick
after mixing. The subsoil is pale brown silt loam about 8
inches thick. The upper part of the substratum is pale brown
shaly silt loam about 7 inches thick, and the lower part is
pale brown and light brownish gray very shaly loam about
11 inches thick. Phyllite is at a depth of about 32 inches.
Depth to bedrock ranges from 20 to 40 inches. In places is
a similar soil that has bedrock at a depth of less than 20
inches.

Included with this soil in mapping are areas of-

e Belzar silt loam, 25 to 40 percent slopes-on
convex slopes
e Brickel stony loam, 20 to 60 percent slopes, and
Buhrig very stony loam, 25 to 40 percent
slopes-on ridgetops and upper side slopes
e Hartill silt loam, 25 to 40 percent slopes-on
convex, south- and west-facing slopes
e Huckleberry silt loam, 40 to 65 percent slopes
e Manley silt loam, 20 to 40 percent slopes-on
concave slopes
e Vassar silt loam, 30 to 65 percent slopes-on
convex slopes in places of granitic contact



e poorly drained soils in drainageways and soils
adjacent to seeps and springs

¢ Rock outcrop on ridges and knobs and talus
downslope from Rock outcrop

The included areas make up about 20 percent of the
total acreage.

The permeability of this Huckleberry soil is moderate, and
the available water capacity is high. The effective rooting
depth is 20 to 40 inches. Runoff is rapid, and the hazard of
water erosion is high.

This soil is used for woodland.

This soil is suited to the production of Douglas-fir. It is also
suited to western larch, lodgepole pine, grand fir, and western
white pine.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 88 on the Huckleberry soil. The basal area is
about 88 percent of normal, even-aged unmanaged stands.
Thus, the mean annual increment at 80 years of age of trees
6.6 inches in diameter at breast height (dbh) and larger is 60
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 72 cubic feet per acre per year.

Using standard equipment with wheels or tracks on this
soil causes rutting and compaction when the soil is moist
and displacement of the surface layer when the soil is dry.
Puddling can occur when the soil is wet. Using low
pressure ground equipment reduces soil damage and helps
to maintain productivity. In winter, snowpack hinders the
use of equipment and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Skid trails, firebreaks, and other surface disturbances
are subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gulls erosion and sloughing.
Roads are more costly to construct and maintain on the
steeper slopes.

The reforestation of cutover areas by Douglas-fir,
western larch, lodgepole pine, and western white pine
takes place naturally where seed trees are present. If
openings are made in the canopy, invading brash species
that are not controlled will delay the establishment of
regeneration. Areas also can be reforested by the
planting of Douglas-fir, grand fir, or western larch
seedlings.

In most areas of this soil, the understory vegetation is
mainly pinegrass, creambush oceanspray, vine maple,
and thimbleberry.

This soil is poorly suited to homesite development. The
main limitations are the moderate depth to bedrock and
steepness of slope. Excavations for building sites are limited
by bedrock. Special design of buildings is needed to
overcome the limitation imposed by slope. The main
limitations for septic tank absorption fields are the moderate
depth to bedrock and steepness of slope. Special design is
needed because of the limited depth of soil over the
bedrock.

This soil is in capability subclass Vle, nonirrigated.

106-Huckleberry silt loam, 40 to 65 percent slopes.
This moderately deep, well drained soil is on side slopes of
mountains. It formed in colluvium and residuum derived
from shaly rock and is mantled with volcanic ash and loess.
The aspect is mainly to the north and east at lower
elevations and in all directions at higher elevations. Slopes
are convex. The native vegetation is conifers, forbs, shrubs,
and a small amount of grass. Elevation is 3,000 to 6,000
feet. The average annual precipitation is about 32 inches,
and the average annual air temperature is about 43° F. The
frost-free season is 70 to 90 days.

Typically, the surface of this soil is covered with a mat of
partially decomposed organic litter about 2 inches thick. The
surface layer is pale brown silt loam about 6 inches thick
after mixing. The subsoil is pale brown silt loam about 8
inches thick. The upper part of the substratum is pale brown
shaly silt loam about 7 inches thick, and the lower part is
pale brown and light brownish gray very shaly loam about 11
inches thick. Phyllite is at a depth of about 32 inches. Depth
to bedrock ranges from 20 to 40 inches. In places is a
similar soil that has bedrock at a depth of less than 20
inches.

Included with this soil in mapping are areas of-

e Belzar silt loam, 40 to 65 percent slopes-on
convex slopes

e Brickel stony loam, 20 to 60 percent slopes, and
Buhrig very stony loam, 40 to 65 percent
slopes-on ridgetops and upper side slopes

e Hartill silt loam, 40 to 65 percent slopes-on
convex, south- and west-facing slopes

e Manley silt loam, 40 to 65 percent slopes-on
concave slopes

e Vassar silt loam, 30 to 65 percent slopes-on
convex slopes in places of granitic contact

e poorly drained soils in drainageways and soils
adjacent to seeps and springs

e Rock outcrop on ridges and knobs and talus
downslope from Rock outcrop

The included areas make up about 20 percent of the
total acreage.

The permeability of this Huckleberry soil is moderate, and
the available water capacity is high. The effective rooting
depth is 20 to 40 inches. Runoff is very rapid, and the
hazard of water erosion is very high.

This soil is used for woodland.

This soil is suited to the production of Douglas-fir. It is also
suited to western larch, lodgepole pine, grand fir, and
western white pine.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 88 on the Huckleberry soil. The basal area is
about 88 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of trees 6.6
inches in diameter at breast height (dbh) and larger is 60
cubic feet per acre per year. The CMAI of trees 0.6 inch dbh
and larger is 72 cubic feet per acre per year.

The main limitation of this soil for the harvesting of
timber is steepness of slope. Using standard equipment



with wheels or tracks causes rutting and compaction when the
soil is moist and displacement of the surface layer when
the soil is dry. Puddling can occur when the soil is wet.
Cable yarding systems are safer to use, cause less soil
damage, and help to maintain productivity. In winter,
snowpack hinders the use of equipment and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion. Yarding
paths, skid trails, firebreaks, and other surface disturbances
are subject to rifling and gullying. Seeding the spoil from
excavations reduces rill and dully erosion and sloughing.
Roads are more costly to construct and maintain on the
steeper slopes. Large cut aid fill operations remove the
soil from productive use if the roads are located at mid
slope.

The reforestation of cutover areas by Douglas-fir,
western larch, lodgepole pine, and western white pine
takes place naturally where seed trees are present. If
openings are made in the canopy, invading crush species
that are not controlled will delay the establishment of
regeneration. Areas also can be reforested by the planting
of Douglas-fir, grand fir, or western larch seedlings.

In most areas of this soil, the understory vegetation is
mainly pinegrass, creambush oceanspray, vine maple,
and thimbleberry.

This soil is in capability subclass Vlle, nonirrigated.

107-Huckleberry-Rock outcrop complex, 30 to 65
percent slopes. The soils in this complex are on side
slopes of mountains. The aspect is mainly to the north and
east at lower elevations and in all directions at higher
elevations. Slopes are convex. The native vegetation is
conifers, shrubs, forbs, and grasses. Elevation is 3,000 to
6,000 feet. The average annual precipitation is about 32
inches, and the average annual air temperature is about 43°
F. The frost-free season is 70 to 90 days. This complex is
about 65 percent Huckleberry silt loam, 30 to 65 percent
slopes, and about 20 percent Rock outcrop.

Included with this complex in mapping are areas of-

e Belzar silt loam, 40 to 65 percent slopes-on convex
slopes in places of limestone contact
o Brickel stony loam, 20 to 60 percent slopes, and
Buhrig very stony loam, 40 to 65 percent slopes-on
ridgetops and upper side slopes
o Hartill silt loam, 40 to 65 percent slopes-on convex,
south- and west-facing slopes
e Manley silt loam, 40 to 65 percent slopes-on concave
slopes
¢ Vassar silt loam, 30 to 65 percent slopes-on
convex slopes in places of granitic contact
¢ poorly drained soils in drainageways and soils
adjacent to seeps and springs
¢ Rock outcrop on ridges and knobs and talus
downslope from Rock outcrop
The included areas make up about 15 percent of the
total acreage.

The Huckleberry soil is moderately deep and well drained.
It formed in colluvium and residuum weathered from shaly
rock and is mantled with volcanic ash and loess. Typically, the
surface of this soil is covered with a mat of partially
decomposed organic litter about 2 inches thick. The surface
layer is pale brown silt loam about 6 inches thick after mixing.
The subsoil is pale brown silt loam about 8 inches thick. The
upper part of the substratum is pale brown shaly silt loam
about 7 inches thick, and the lower part is pale brown and
light brownish gray very shaly loam about 11 inches thick.
Phyllite is at a depth of about 32 inches. Depth to bedrock
ranges from 20 to 40 inches.

The permeability of this Huckleberry soil is moderate, and
the available water capacity is high. The effective rooting
depth is 20 to 40 inches. Runoff is very rapid, and the hazard
of water erosion is very high.

Rock outcrop consists of areas of exposed shale on
ridges and knobs. Most areas are steep or very steep.

The soils in this complex are used for woodland.

These soils are suited to the production of Douglas-fir.
They are also suited to western larch, lodgepole pine, grand
fir, and western white pine.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 88 on the Huckleberry soil. The basal area is
about 63 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of trees
6.6 inches in diameter at breast height (dbh) and larger is 43
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 52 cubic feet per acre per year.

The main limitation of these soils for the harvesting of
timber is steepness of slope. Using standard equipment with
wheels or tracks causes rutting and compaction when the
soils are moist and displacement of the surface layer when
the soils are dry. Puddling can occur when the soils are wet.
Cable yarding systems are safer to use, cause less soil
damage, and help to maintain productivity. Rock outcrop can
cause breakage of timber and hinder yarding operations. In
winter, snowpack hinders the use of equipment and limits
access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on these
soils. Yarding paths, skid trails, firebreaks, and other surface
disturbances are subject to rifling and gullying. Seeding the
spoil from excavations reduces rill and gully erosion and
sloughing. Roads are more costly to construct and maintain
on the steeper slopes. Large cut and fill operations remove
the soil from productive use if the roads are located at mid
slope. Soil compaction is increased in areas where yarding
paths and skid trails are forced to converge to avoid large
outcrops of rock.

The reforestation of cutover areas by Douglas-fir,
western larch, lodgepole pine, and western white pine
takes place naturally where seed trees are present. If
openings are made in the canopy, invading brush species
that are not controlled will delay the



establishment of regeneration. Areas also can be
reforested by the planting of Douglas-fir, grand fir, or
western larch seedlings.

In most areas of these soils, the understory vegetation is
mainly pinegrass, creambush oceanspray, vine maple, and
thimbleberry.

The soils in this complex are in capability subclass
VlIs, nonirrigated.

108-Hunters silt loam, 0 to 5 percent slopes. This
very deep, well drained soil is on terraces. It formed in
calcareous, mixed glacial lake sediment, with an admixture
of loess and volcanic ash. The native vegetation is shrubs,
forbs, and grasses. Elevation is 1,500 to 2,300 feet. The
average annual precipitation is about 17 inches, and the
average annual air temperature is about 46° F. The frost-
free season is 100 to 125 days.

Typically, the surface layer is grayish brown silt loam about
18 inches thick. The subsoil is pale brown silt loam about 12
inches thick. The substratum is light gray silt loam and very
fine sandy loam to a depth of 60 inches or more. The soil is
calcareous in the subsoil and substratum.

Included with this soil in mapping are areas of-

e Cedonia silt loam, 0 to 5 percent slopes, Hunters silt
loam, 5 to 15 percent slopes, and Koerling fine
sandy loam, 0 to 5 percent slopes-on similar
landscape positions

e Colville silt loam-on bottom lands

e Donavan loam, O to 8 percent slopes, and
Stevens silt loam, 0 to 8 percent slopes-on
convex, south- and west-facing toe slopes

e Peone silt loam-on alluvial fans and bottom
lands and in depressions

The included areas make up about 15 percent of the
total acreage.

The permeability of this Hunters soil is moderately slow,
and the available water capacity is very high. The effective
rooting depth is 60 inches or more. Runoff is slow, and the
hazard of water erosion is slight to moderate.

This soil is used for nonirrigated and irrigated crops
and has potential for grazeable woodland.

This soil is well suited to the production of irrigated and
nonirrigated wheat, barley, alfalfa, and grasses. The main
limitation is the hazard of water erosion Minimum tillage,
early fall seeding, and leaving sufficient amounts of crop
residue on the surface help to maintain good tilth, conserve
moisture, and control sheet and rill erosion. Grassed
waterways help to control erosion from concentrated flow in
the major draws and waterways. A suitable crop rotation on
this soil is annual grain or a 3-year rotation of winter grain,
spring grain, and summer fallow for weed control.

Sprinkler irrigation is the best method of water application
for the production of irrigated wheat, grass, and legume
hay. The main limitation is the hazard of water erosion.
Application of water should be adjusted to

the available water capacity, the water intake rate, and
the crop needs to avoid over irrigation, erosion, and
leaching of plant nutrients.

This soil has potential for the production of ponderosa

pine. Douglas-fir also can grow on this soil.

Based on a 100-year site curve, the mean site index
for ponderosa pine is estimated to be 110 on the
Hunters soil. The basal area will develop to about 60
percent of normal, even-aged, unmanaged stands. Thus,
the mean annual increment at 80 years of age of trees
6.6 inches in diameter at breast height (dbh) and larger
is 63 cubic feet per acre per year. The CMAI at 40 years
of trees 0.6 inch dbh and larger is 73 cubic feet per acre
per year.

Using standard equipment with wheels or tracks on
this soil causes rutting and compaction when the soil is
moist. Using low pressure ground equipment reduces soil
damage and helps to maintain productivity. Puddling can
occur when the soil is wet, and unsurfaced roads and skid
trails become sticky, slick, and almost impassable. In winter,
snowpack hinders the use of equipment and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soail.

The reforestation of cutover areas by ponderosa pine and
Douglas-fir takes place naturally where seed trees are
present. If openings are made in the canopy, invading brush
and grass species that are not controlled will delay the
establishment of natural reforestation. Areas also can be
reforested by the planting of ponderosa pine seedlings.

This soil is suited to grazing and browsing. The native
understory vegetation is mainly bluebunch wheatgrass and
Idaho fescue. Thinning, logging, or fire reduces the density
of the canopy cover and allows for increased growth of the
understory vegetation. Overgrazing causes desirable plants,
such as bluebunch wheatgrass and Idaho fescue, to
decrease and less desirable plants to increase. Adapted
grasses and legumes can be seeded in overgrazed or
recently disturbed areas to reduce erosion and provide
desirable forage.

This soil is suited to homesite development. The main
limitation is the shrink-swell potential. Proper design of
foundations and footings and diverting runoff away from
buildings help to prevent the structural damage caused by
shrinking and swelling. The main limitation for septic tank
absorption fields is moderately slow permeability. Using
sandy backfill for the trench and long absorption lines help
to compensate for the restricted permeability.

This soil is in capability subclass lle, irrigated, and llc,
nonirrigated.

109-Hunters silt loam, 5 to 15 percent slopes. This
very deep, well drained soil is on undulating terraces. It
formed in calcareous, mixed glacial lake sediment, with an
admixture of loess and volcanic ash. The native vegetation is
shrubs, forbs, and grasses. Elevation is



1,500 to 2,300 feet. The average annual precipitation is
about 17 inches, and the average annual air temperature is
about 46° F. The frost-free season is 100 to 125 days.

Typically, the surface layer is grayish brown silt loam

about 18 inches thick. The subsoil is pale brown silt loam
about 12 inches thick. The substratum is light gray silt loam
and very fine sandy loam to a depth of 60 inches or more.
The sail is calcareous in the subsoil and substratum.
Included with this soil in mapping are areas of-

e Cedonia silt loam, 5 to 15 percent slopes, Hunters
silt loam, 5 to 15 percent slopes, and Koerling fine
sandy loam, 5 to 15 percent slopes-on similar
landscape positions

e Colville silt loam-on bottom lands

e Donavan loam, 8 to 25 percent slopes, and
Stevens silt loam, 8 to 15 percent slopes-on
convex, south- and west-facing toe slopes

e Peone silt loam-on alluvial fans and bottom
lands and in depressions

e Hardesty silt loam-on bottom lands and alluvial fans
and in basins

The included areas make up about 15 percent of the
total acreage.

The permeability of this Hunters soil is moderately slow,
and the available water capacity is very high. The effective
rooting depth is 60 inches or more. Runoff is medium, and
the hazard of water erosion is moderate.

This soil is used for nonirrigated and irrigated crops
and has potential for grazeable woodland.

The main limitation of this soil for the production of
irrigated and nonirrigated wheat, barley, alfalfa, and grasses
is the hazard of water erosion. Minimum tillage, early fall
seeding, and leaving sufficient amounts of crop residue on
the surface help to maintain good tilth, conserve moisture,
and control sheet and rill erosion. In addition, grassed
waterways, divided slope farming, stripcropping,
diversions, or terraces may be needed to help control
erosion on nonirrigated cropland. A suitable crop rotation on
this soil is alfalfa and grass for 4 to 8 years followed by
grain for 2 to 3 years.

Sprinkler irrigation is the best method of water application
for the production of irrigated wheat, grass, and legume hay.
The main limitations are steepness of slope and the hazard
of water erosion. Application of water should be adjusted to
the available water capacity, the water intake rate, and the
crop needs to avoid over irrigation, erosion, and leaching of
plant nutrients.

This soil has potential for the production of ponderosa
pine. Douglas-fir also can grow on this soil.

Based on a 100-year site curve, the mean site index for
ponderosa pine is estimated to be 110 on the Hunters soil.
The basal area will develop to about 60 percent of normal,
even-aged, unmanaged stands. Thus, the mean annual
increment at 80 years of age of trees 6.6 inches in diameter
at breast height (dbh) and larger is 63 cubic feet per acre
per year. The CMAI at 40 years of trees 0.6 inch dbh and
larger is 73 cubic feet per acre per year.

Using standard equipment with wheels or tracks on this
soil causes rutting and compaction when the soil is moist.
Using low pressure ground equipment reduces soil damage
and helps to maintain productivity. Puddling can occur when
the soil is wet, and unsurfaced roads and skid trails become
sticky, slick, and almost impassable. In winter, snowpack
hinders the use of equipment and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this soil.
Yarding paths, skid trails, firebreaks, and other surface
disturbances are subject to rilling and gullying. Seeding the
spoil from excavations reduces rill and gully erosion and
sloughing.

The reforestation of cutover areas by ponderosa pine and
Douglas-fir takes place naturally where seed trees are

present. If openings are made in the canopy, invading brush
and grass species that are not controlled will delay the
establishment of natural reforestation. Areas also can be
reforested by the planting of ponderosa pine seedlings.

This soil is suited to grazing and browsing. The native
understory vegetation is mainly bluebunch wheatgrass and
Idaho fescue. Overgrazing causes desirable plants, such as
bluebunch wheatgrass and Idaho fescue, to decrease and
less desirable plants to increase. Adapted grasses and
legumes can be seeded in overgrazed or recently disturbed
areas to reduce erosion and provide desirable forage.

This soil is suited to homesite development. The main
limitations are the shrink-swell potential and steepness of
slope. Proper design of foundations and footings and
diverting runoff away from buildings help to prevent the
structural damage caused by shrinking and swelling. Special
design is needed for buildings, roads, and streets to
overcome the limitation of slope. The main limitations for
septic tank absorption fields are moderately slow
permeability and steepness of slope. Using sandy backfill for
the trench and long absorption lines help to compensate for
the restricted permeability. Absorption lines should be
installed on the contour.

This soil is in capability subclass llle, nonirrigated and
irrigated.

110-Inkler silt loam, 0 to 20 percent slopes. This very
deep, well drained soil is on toe slopes of foothills. It formed
in glacial till, residuum, and colluvium, with an admixture of
volcanic ash in the surface layer. The aspect is mainly to the
south and west. Slopes are complex. The native vegetation
is conifers, forbs, shrubs, and grasses. Elevation is 2,200 to
4,500 feet. The average annual precipitation is about 25
inches, and the average annual air temperature is about 43°
F. The frost-free season is 90 to 120 days.

Typically, the surface is gray silt loam about 4 inches thick.
The subsoil is pale brown gravelly silt loam about 17 inches
thick. The upper part of the substratum is light brownish
gray very gravelly loam and very cobbly loam



about 25 inches thick. The lower part is pale yellow very

cobbly sandy clay loam to a depth of 60 inches or more.

Included with this soil in mapping are areas of-
o Merkel stony sandy loam, 0 to 40 percent slopes-on
similar landscape positions
e Aits loam, 0 to 15 percent slopes, and Newbell silt
loam, 0 to 25 percent slopes-on concave slopes
e Inkler gravelly silt loam, 20 to 40 percent slopes-on
upper toe slopes
e similar soils on outwash and lakebed terraces and on
lower toe slopes
The included areas make up about 15 percent of the
total acreage.

The permeability of this Inkler soil is moderate, and the
available water capacity is high. The effective rooting depth
is 60 inches or more. Runoff is medium, and the hazard of
water erosion is moderate.

This soil is used for grazeable woodland. A few areas
have been cleared and are used for nonirrigated crops.

This soil is well suited to the production of Douglas-fir. It
is also suited to ponderosa pine, lodgepole pine, and
western larch.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 103 on the Inkler soil. The basal area is about

61 percent of normal, even-aged, unmanaged stands. Thus,
the mean annual increment at 80 years of age of trees 6.6
inches in diameter at breast height (dbh) and larger is 57
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 66 cubic feet per acre per year.

Using standard equipment with wheels or tracks on this
soil causes rutting and compaction when the soil is moist.
Using low pressure ground equipment reduces soil damage
and helps to maintain productivity. Puddling can occur when

the soil is wet, and unsurfaced roads and skid trails become
sticky, slick, and almost impassable. In winter, snowpack
hinders the use of equipment and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this soil.
Skid trails, firebreaks, and other surface disturbances are
subject to rilling and gullying Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.

The reforestation of cutover areas by Douglas-fir, western
larch, lodgepole pine, and ponderosa pine takes place
naturally where seed trees are present. If openings are made
in the canopy, invading brush species that are not controlled

will delay the establishment of regeneration. Areas also can
be reforested by the planting of Douglas-fir or ponderosa
pine seedlings.

This soil is suited to grazing and browsing. In most areas,
the native vegetation is mainly bluebunch wheatgrass,
pinegrass, common snowberry, spirea, and common yarrow.
Overgrazing causes desirable plants, such as bluebunch
wheatgrass and pinegrass, to decrease and less desirable
plants to increase. Adapted grasses and legumes can be
seeded in overgrazed or

recently disturbed areas to reduce erosion and provide
desirable forage.

The main limitation of this soil for the production of
nonirrigated wheat, barley, alfalfa, and grass is the hazard
of water erosion. Minimum tillage, early fall seeding, fall
chiseling, and leaving crop residue on the surface help to
maintain good tilth, conserve moisture, and control sheet
and rill erosion. In addition, divided slope farming,
stripcropping, diversions, or terraces may be needed to help
control erosion on nonirrigated cropland. Grassed
waterways help to control erosion from concentrated flow in
the major draws and waterways. A suitable crop rotation on
this soil is alfalfa and grass for 4 to 8 years followed by
grain for 2 or 3 years.

This soil is poorly suited to homesite development. The
main limitation is steepness of slope. Special design of
buildings is needed to overcome this limitation. The main
limitation for septic tank absorption fields is slope.
Absorption lines should be installed on the contour.

This soil is in capability subclass llle, nonirrigated.

111-Inkler gravelly silt loam, 20 to 40 percent
slopes. This very deep, well drained soil is on foot slopes of
foothills. It formed in glacial till, residuum, and colluvium,
with an admixture of volcanic ash in the surface layer. The
aspect is mainly to the south and west. Slopes are
complex. The native vegetation is conifers, grasses, shrubs,
and forbs. Elevation is 2,200 to 4,500 feet. The average
annual precipitation is about 80 inches, and the average
annual air temperature is about 43° F. The frost-free season
is 90 to 120 days.
Typically, the surface layer is gray gravelly silt loam about
4 inches thick. The subsoil is pale brown gravelly silt loam
about 17 inches thick. The upper part of the substratum is
light brownish gray very gravelly loam and very cobbly loam
about 25 inches thick. The lower part is pale yellow very
cobbly sandy clay loam to a depth of 60 inches or more.
Included with this soil in mapping are areas of-
e Merkel stony sandy loam, O to 40 percent
slopes-on similar landscape positions
¢ Aits loam, 25to 40 percent slopes, and Newbell
silt loam, 25to 40 percent slopes-on concave
slopes
e Inkler silt loam, 0 to 20 percent slopes-on lower
foot slopes
e Hartill silt loam, 25 to 40 percent slopes-on
upper foot slopes
¢ Kiehl gravelly silt loam, 0 to 20 percent slopes
on outwash terrace remnants and along
drainageways
e a similar soil on lakes and terraces and on lower
parts of foot slopes
e Rock outcrop on knobs and ridges
The included areas make up about 15 percent of the
total acreage.
The permeability of this Inkler soil is moderate, and the
available water capacity is high. The effective rooting



depth is 60 inches or more. Runoff is rapid and the
hazard of water erosion is high.

This soil is used for grazeable woodland.

This soil is well suited to the production of Douglas-fir.

It is also suited to ponderosa pine, lodgepole pine, and
western larch.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 103 on the Inkler soil. The basal area is about
61 percent of normal, even-aged, unmanaged stands. Thus,
the mean annual increment at 80 years of age of trees 6.6
inches in diameter at breast height (dbh) and larger is 57
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 66 cubic feet per acre per year.

In winter, snowpack hinders the use of equipment on
this soil and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control Erosion on this soil.
Skid trails, firebreaks, and other surface disturbances are
subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.
Roads are more costly to construct and maintain on the
steeper slopes.

The reforestation of cutover areas by Douglas-fir, western
larch, lodgepole pine, and ponderosa pine takes place
naturally where seed trees are present. If openings are made
in the canopy, invading brush species that are not controlled
can delay the establishment of regeneration. Areas also can
be reforested by the planting of Douglas-fir or ponderosa pine
seedlings.

This soil is suited to grazing and browsing. In most areas,
the native vegetation is mainly bluebunch wheatgrass,
pinegrass, common snowberry, spirea, and common yarrow.
Overgrazing causes desirable plants, such as bluebunch
wheatgrass and pinegrass, to decrease and less desirable
plants to increase. Adapted grasses and legumes can be
seeded in overgrazed or recently disturbed areas to reduce
erosion and provide desirable forage.

This soil is poorly suited to homesite development. The
main limitation is steepness of slope. Special design of
buildings is needed to overcome this limitation. The main
limitation for septic tank absorption fields is slope.

This soil is in capability subclass Vle, nonirrigated.

112-Inkler gravelly silt loam, 40 to 65 percent
slopes. This very deep, well drained soil is on side slopes of
foothills. It formed in glacial till, residuum, and colluvium, with
an admixture of volcanic ash in the surface layer. The
aspect is mainly to the south and west. Slopes are
complex. The native vegetation is conifers, grasses, shrubs,
and forbs. Elevation is 2,200 to 4,500 feet. The average
annual precipitation is about 25 inches, and the average
annual air temperature is about 43° F. The frost-free
season is 90 to 120 days.

Typically, the surface layer is gray gravelly silt loam
about 4 inches thick. The subsoil is pale brown gravelly silt
loam about 17 inches thick. The upper part of the

substratum is light brownish gray very gravelly loam and

very cobbly loam about 25 inches thick. The lower part is
pale yellow very cobbly sandy clay loam to a depth of 60
inches or more.

Included with this soil in mapping are areas of-

e Merkel stony sandy loam, 40 to 65 percent
slopes-on a similar landscape position

e Aits loam, 40 to 65 percent slopes, and Newbell
silt loam, 40 to 65 percent slopes-on concave
slopes

o Inkler gravelly silt loam, 20 to 40 percent slopes
on lower side slopes

o Hartill silt loam, 40 to 65 percent slopes-on
upper side slopes

o Kiehl gravelly silt loam, 20 to 65 percent slopes

on remnant outwash terrace escarpments,

breaks, and side slopes of drainageways

¢ a soil on lakebed terraces on the lower part of
side slopes

e Rock outcrop on knobs and ridges

The included areas make up about 20 percent of the
total acreage.

The permeability of this Inkler soil is moderate, and the
available water capacity is high. The effective rooting depth
is 60 inches or more. Runoff is very rapid, and the hazard of
water erosion is very high.

This soil is used for grazeable woodland.

This soil is well suited to the production of Douglas-fir. It
is also suited to ponderosa pine, lodgepole pine, and
western larch.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 103 on the Inkler soil. The basal area is about
61 percent of normal, even-aged, unmanaged stands. Thus,
the mean annual increment at 80 years of age of trees 6.6
inches in diameter at breast height (dbh) and larger is 57
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 66 cubic feet per acre per year.

The main limitation of this soil for the harvesting of
timber is steepness of slope. In skidding operations, the
steep slopes restrict the use of equipment with wheels or
tracks. Cable yarding systems generally are safer to use
and cause less displacement of the soil. In winter,
snowpack hinders the use of equipment and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Yarding paths, skid trails, firebreaks, and other surface
disturbances are subject to rilling and gullying. Seeding the
spoil from excavations reduces rill and gully erosion and
sloughing. Roads are more costly to construct and maintain
on the steeper slopes. Large cut and fill operations remove
the soil from productive use if the roads are located at mid
slope.

The reforestation of cutover areas by Douglas-fir, western
larch, lodgepole pine, and ponderosa pine takes place
naturally where seed trees are present. If openings are made
in the canopy, invading brush species that are



not controlled will delay the establishment of
regeneration. Areas also can be reforested by the
planting of Douglas-fir or ponderosa pine seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly bluebunch
wheatgrass, pinegrass, common snowberry, spirea, and
common yarrow. Overgrazing causes desirable plants, such
as bluebunch wheatgrass and pinegrass, to decrease and
less desirable plants to increase. The location of salt licks,
stockwatering facilities, and roads and trails should be
carefully considered because steepness of slope may limit
access by livestock. Adapted grasses and legumes can be
seeded in overgrazed or recently disturbed areas to reduce
erosion and provide desirable forage.

This soil is in capability subclass Vlle, nonirrigated.

113-Inkler-Rock outcrop complex, 20 1o 40 percent
slopes. The soils in this complex are on foot slopes of
foothills. The aspect is mainly to the south and west. Slopes
are complex. The native vegetation is conifers, forbs, shrubs,
and grasses. Elevation is 2,200 to 4,500 feet. The average
annual precipitation is about 25 inches, and the average
annual air temperature is about 43° F. The frost-free season
is 90 to 120 days. This complex is about 65 percent Inkler
gravelly silt loam, 20 to 40 percent slopes, and about 20
percent Rock outcrop.

Included with this complex in mapping are areas of-

e Merkel stony sandy loam, 0 to 40 percent slopes-on
similar landscape positions

e Aits loam, 25 to 40 percent slopes, arid Newbell silt
loam, 25 to 40 percent slopes-on concave slopes

e Hartill silt loam, 25 to 40 percent slop as-on the
upper parts of foot slopes

e Kiehl gravelly silt loam, 0 to 20 percent slopes
on outwash terraces and along drainageways

e very stony and very shallow soils

¢ a soil on lakebed terraces on the lower parts of
foot slopes

The included areas make up about 15 percent of the
total acreage.

The Inkler soil is very deep and well drained. It formed in
glacial till, residuum, and colluvium, with an admixture of
volcanic ash in the surface layer. Typically, the surface is
gray gravelly silt loam about 4 inches thick. The subsoil is
pale brown gravelly silt loam about 17 inches thick. The
upper part of the substratum is light brownish gray very
gravelly loam and very cobbly loam about 25 inches thick.
The lower part is pale yellow very cobbly sandy clay loam to
a depth of 60 inches or more.

The permeability of this Inkler soil is moderate, and the
available water capacity is high. The effective rooting depth
is 60 inches or more. Runoff is rapid and the hazard of
water erosion is high.

Rock outcrop consists of areas of exposed andesite,
quartzite, or shale. Most areas are steep or very steep.

The soils in this complex are used for grazeable
woodland.

These soils are suited to the production of Douglas-fir.
They are also suited to ponderosa pine, lodgepole pine, and
western larch.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 103 on the Inkler soil. The basal area is about
27 percent of normal, even-aged, unmanaged stands. Thus,
the mean annual increment at 80 years of age of trees 6.6
inches in diameter at breast height (dbh) and larger is 25
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 29 cubic feet per acre per year.

Rock outcrop can cause breakage of timber and
hinder yarding operations on these soils. In winter,
snowpack hinders the use of equipment and limits
access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on these
soils. Skid trails, firebreaks, and other surface disturbances
are subject to rifling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.
Roads are more costly to construct and maintain on steeper
slopes. Soil compaction is increased in areas where yarding
paths and skid trails are forced to converge to avoid large
outcrops of rock.

The reforestation of cutover areas by Douglas-fir, western
larch, lodgepole pine, and ponderosa pine takes places
naturally where seed trees are present. Rock outcrop limits
the even distribution of reforestation. If openings are made in
the canopy, invading brush species that are not controlled
can delay the establishment of regeneration. Areas also can
be reforested by the planting of Douglas-fir or ponderosa
pine seedlings.

These soils are suited to grazing and browsing. In most
areas, the native understory vegetation is mainly bluebunch
wheatgrass, pinegrass, common snowberry, spirea, and
common yarrow. Overgrazing causes desirable plants, such
as bluebunch wheatgrass and pinegrass, to decrease and
less desirable plants to increase. Adapted grasses and
legumes can be seeded in overgrazed or recently disturbed
areas to reduce erosion and provide desirable forage.

These soils are poorly suited to homesite development.
The main limitations are steepness of slope and Rock
outcrop. Special design of buildings is needed to overcome
the limitations imposed by slopes. Excavations for building
sites are limited by bedrock. The main limitations for septic
tank absorption fields are steepness of slope and Rock
outcrop. Rock outcrop can interfere with the placement of
absorption lines.

The soils in this complex are in capability subclass Vs,
nonirrigated.

114-Inkler-Rock outcrop complex, 40 to 65 percent
slopes. The soils in this complex are on side slopes of
foothills. The aspect is mainly to the south and



west. Slopes are complex. The native vegetation is
conifers, forbs, shrubs, and grasses. Elevation is 2,200 to
4,500 feet. The average annual precipitation is about 25
inches, and the average annual air temperature is about 43°
F. The frost-free season is 90 to 120 days. This complex is
about 65 percent Inkler gravelly silt loam, 40 to 65 percent
slopes, and about 20 percent Rock outcrop.

Included with this complex in mapping are areas of-

e Merkel stony sandy loam, 40 to 65 percent slopes-
in similar landscape positions
Aits loam, 40 to 65 percent slopes, and Newbell silt
loam, 40 to 65 percent slopes-on concave slopes
e Hartill silt loam, 40 to 65 percent slopes-on the
upper parts of side slopes;
¢ Kiehl gravelly silt loam, 20 to 65 percent: slopes
on remnant outwash terrace escarpments and
side slopes of drainageways
e very stony and very shallow soils
¢ a soil on lakebed terraces on the lower parts of
side slopes
¢ talus downslope from Rock outcrop

The included areas make up about 15 percent of the
total acreage.

The Inkler soil is very deep and well drained.. It formed in
glacial till, residuum, and colluvium, with an admixture of
volcanic ash in the surface layer. Typically, the surface is
gray gravelly silt loam about 4 inches thick. The subsoil is
pale brown gravelly silt loam about 17 inches thick. The
upper part of the substratum is light brownish gray very
gravelly loam and very cobbly loam about 25 inches thick.
The lower part is pale yellow very cobbly sandy clay loam to
a depth of 60 inches; or more.

The permeability of this Inkler soil is moderate, and the
available water capacity is high. The effective rooting depth
is 60 inches or more. Runoff is very rapid, and the hazard of
water erosion is very high.

Rock outcrop consists of areas of exposed andesite,
quartzite, or shale. Most areas are steep or very steep.

The soils in this complex are used for grazeable
woodland.

These soils are suited to the production of Douglas-fir.
They are also suited to ponderosa pine, lodgepole pine, and
western larch.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 103 on the Inkler soil. The banal area is about
27 percent of normal, even-aged, unmanaged stands. Thus,
the mean annual increment at 80 years of age of trees 6.6
inches in diameter at breast height (dbh) and larger is 25
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 29 cubic feet per acre per year.

The main limitations of these soils for the harvesting of
timber are steepness of slope and Rock outcrop. In skidding
operations, the steep slopes restrict the use of equipment
with wheels or tracks. Cable yarding systems generally are
safer to use and cause less displacement

of the soil. Rock outcrop can cause breakage of timber and
hinder yarding operations. In winter, snowpack hinders the
use of equipment and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on these
soils. Yarding paths, skid trails, firebreaks, and other surface
disturbances are subject to rilling and gullying. Seeding the
spoil from excavations reduces rill and gully erosion and
sloughing. Roads are more costly to construct and maintain
on the steeper slopes. Large cut and fill operations remove
the soil from productive use if the roads are located at mid
slope. Soil compaction is increased in areas where yarding
paths and skid trails are forced to converge to avoid large
outcrops of rock.

The reforestation of cutover areas by Douglas-fir, western
larch, lodgepole pine, and ponderosa pine takes place
naturally where seed trees are present. Rock outcrop limits
the even distribution of reforestation. If openings are made
in the canopy, invading brush species that are not controlled
will delay the establishment of regeneration. Areas also can
be reforested by the planting of Douglas-fir or ponderosa
pine seedlings.

These soils are suited to grazing and browsing. In most
areas, the native understory vegetation is mainly bluebunch
wheatgrass, pinegrass, common snowberry, spirea, and
common yarrow. Overgrazing causes desirable plants, such
as bluebunch wheatgrass and pinegrass, to decrease and
less desirable plants to increase. The location of salt licks,
stockwatering facilities, and roads and trails should be
carefully considered because steepness of slope can limit
access by livestock. Adapted grasses and legumes can be
seeded in overgrazed or recently disturbed areas to reduce
erosion and provide desirable forage.

The soils in this complex are in capability subclass
Vlls, nonirrigated.

115-Kegel loam. This very deep, somewhat poorly
drained soil is on low alluvial terraces and perimeters of
lakes and ponds. It formed in mixed alluvium. Slope is 0 to
3 percent. The native vegetation is water-tolerant grasses,
forbs, shrubs, and conifers. Elevation is 2,500 to 4,000 feet.
The average annual precipitation is about 27 inches, and
the average annual air temperature is about 44° F. The
frost-free season is 80 to 100 days.

Typically, the surface of this soil is covered with a mat of
partially decomposed material about 1 inch thick. The
surface layer is dark gray and grayish brown loam about 14
inches thick. The underlying material is brown very gravelly
loamy sand about 5 inches thick. Below that is a buried,
grayish brown sandy loam surface layer about 19 inches
thick. This layer is underlain by mottled, light olive brown
very gravelly loamy coarse sand to a depth of 60 inches or
more.

Included with this soil in mapping are areas of-

e Chamokane loam and Narcisse silt loam-on
higher terraces



e Peone silt loam-in depressions

The included areas make up about 20 percent of the
total acreage.

The permeability of this Kegel soil is moderate, and the
available water capacity is very high. The effective rooting
depth is limited by the seasonal high water table that is at a
depth of 1 foot to 2 feet during the months of January to
May. This soil is subject to occasional, brief periods of
flooding during the months of March to June. Channeling
and deposition are common along streambanks. Runoff is
slow. There is no hazard of erosion.

This soil is used for grazeable woodland. A few areas
are used for nonirrigated crops.

This soil is well suited to the production of Douglas-fir. It
is also suited to grand fir, western larch, and Engelmann
spruce.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 92 on the Kegel soil. The basal area is about
70 percent of normal, even-aged, unmanaged stands. Thus,
the mean annual increment at 80 years of age of trees 6.6
inches in diameter at breast height (dbh) and larger is 84
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 62 cubic feet per acre per year.

Using standard equipment with wheels or tracks on this
soil causes rutting and compaction when the soil is moist.
Puddling can occur when the soil is wet. Using low pressure
ground equipment reduces soil damage and helps to
maintain productivity. A seasonal high water table restricts
the use of equipment to midsummer or midwinter months
when the soil is dry or frozen.

The proper design of road drainage systems and care in

the placement of culverts help to control erosion on this soil.

Seeding the spoil from excavations reduces rill and gully
erosion and sloughing. Roads may need ballast for year-
round use.

The reforestation of cutover areas by Douglas-fir and
Englemann spruce takes place naturally where seed trees
are present. If openings are made in the canopy, invading
brush species that are not controlled will delay the
establishment of regeneration. Survival of seedlings may be
poor in areas where flooding occurs. The seasonal high
water table restricts root development. Trees occasionally
are subject to windthrow during periods when the soil is wet
and the winds are strong. Areas also can be reforested by
the planting of grand fir, Engelmann spruce, or western
redcedar seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly sedge, Kentucky
bluegrass, common snowberry, and strawberry.
Overgrazing causes desirable plants, such as sedge and
Kentucky bluegrass, to decrease and less desirable plants to
increase. Adapted grasses and legumes can be seeded in
overgrazed or recently disturbed areas to reduce erosion and
provide desirable forage.

The main limitation for the production of nonirrigated
wheat, oats, clover, and grasses is wetness and the

hazard of flooding. Spring planting may be delayed because
of flooding and wetness. The proper timing of minimum
tillage helps to avoid compaction. Incorporating crop residue
into the surface layer helps to maintain good tilth. Protective
levees and artificial drainage help to control flooding and
lower the water table. A suitable crop rotation on this soil is
clover and grass for 4 to 8 years followed by grain for 2
years.

This soil is poorly suited to homesite development. The
main limitations are the hazard of flooding and wetness.
Buildings should be located above the expected flood level.
Dikes and channels can protect homesites from flooding.
Drainage is needed if buildings are constructed on this soil.
In addition, cutbanks are not stable and are subject to
caving. The main limitations for septic tank absorption fields
are flooding, wetness, and rapid permeability in the
substratum. The high water table increases the possibility of
failure of septic tank absorption fields. The contamination of
ground water supplies as a result of seepage is a possibility.

This soil is in capability subclass IVw, nonirrigated.

116-Kiehl gravelly silt loam, 0 to 20 percent slopes.
This very deep, well drained soil is on terraces. It formed in
glacial outwash material, with an admixture of volcanic ash
and loess in the upper part. The native vegetation is
conifers, grasses, shrubs, and forbs. Elevation is 2,000 to
3,000 feet. The average annual precipitation is about 27
inches, and the average annual temperature is about 42° F.
The frost-free season is 90 to 110 days.

Typically, the surface of this soil is covered with a thin
mat of partially decomposed organic litter about 1 inch thick.
The upper part of the subsoil is pink gravelly silt loam about
11 inches thick, and the lower part is very pale brown
gravelly fine sandy loam about 11 inches thick. The
substratum is very pale brown extremely gravelly loamy sand
and extremely gravelly loamy coarse sand to a depth of 60
inches or more.

Included with this soil in mapping are areas of-

e Bonner silt loam, 0 to 10 percent slopes, and
Eloika silt loam, 0 to 15 percent slopes-in
similar landscape positions

¢ Aits loam, 0 to 15 percent slopes, and Newbell silt
loam, 0 to 25 percent slopes-on the slopes of
foothills

o Kiehl gravelly silt loam, 20 to 65 percent slopes
on terrace escarpments

e Rathdrum silt loam-in depressions

The included areas make up about 15 percent of the
total acreage.

The permeability of this Kiehl soil is moderately rapid
through the subsoil and rapid below. The available water
capacity is high. The effective rooting depth is 60 inches or
more. Runoff is slow, and the hazard of water erosion is
slight to moderate.

This soil is used for grazeable woodland. A few areas are
cleared and are used for nonirrigated crops.



This soil is suited to the production of Douglas-fir.

Ponderosa pine and lodgepole pine also grow on this

soil.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 103 on the Kiehl soil. The basal area is about
55 percent of normal, even-aged, unmanaged stands. Thus,
the mean annual increment at 80 years of age of trees 6.6
inches in diameter at breast height (dbh) and larger is 51
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 59 cubic feet per acre per year.

Using standard equipment with wheels or tracks causes

rutting and compaction when the soil is moist and

displacement of the surface layer when the soil is dry.

Puddling can occur when the soil is wet. Using low

pressure ground equipment reduces soil damage and helps

to maintain productivity.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Skid trails, firebreaks, and other surface disturbances
are subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.

The reforestation of cutover areas by Douglas-fir,
lodgepole pine, and ponderosa pine takes place naturally
where seed trees are present. If openings are made in the
canopy, invading brush species that are not controlled will
delay the establishment of regeneration. Areas also can be
reforested by the planting of Douglas-fir, ponderosa pine, or
lodgepole pine seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly pinegrass, spirea,
common snowberry, and northern twinflower. Overgrazing
causes desirable plants, such as pinegrass, to decrease and
less desirable plants to increase. Adapted grasses and
legumes can bee seeded in overgrazed or recently disturbed
areas to reduce erosion and provide desirable forage.

The main limitation of this soil for the production of
nonirrigated wheat, barley, alfalfa, and grass is the
steepness of slope. Minimum tillage, early fall seeding, and
leaving sufficient amounts of crop residue on the surface
help to maintain good tilth, conserve moisture, and control
sheet and rill erosion. In addition, divided slope farming,
stripcropping, diversions, or terraces may be needed to help
control erosion on nonirrigated cropland. Grassed
waterways help to control erosion from concentrated flow in
the major draws and waterways. A suitable crop rotation on
this soil is annual grain for 2 years followed by alfalfa and
grass for 4 to 8 years.

This soil is poorly suited to homesite development. The
main limitations are large stones and steep less of slope.
Stones can hinder excavations. Special design of buildings
is needed to overcome the limitation imposed by slope. In
addition, cutbanks are not stable and are subject to caving.
The main limitations for septic: tank absorption fields are
rapid permeability in the substratum

and steepness of slope. The contamination of ground

water supplies as a result of seepage is a possibility.

Absorption lines should be installed on the contour.
This soil is in capability subclass llle, nonirrigated.

117-Kiehl gravelly silt loam, 20 to 65 percent slopes.
This very deep, well drained soil is on terrace escarpments.
It formed in glacial outwash material, with an admixture of
volcanic ash and loess in the upper part. Surfaces are
planar. The native vegetation is conifers, grasses, shrubs,
and forbs. Elevation is 2,000 to 3,000 feet. The average
annual precipitation is about 27 inches, and the average
annual temperature is about 42° F. The frost-free season is
90 to 110 days.

Typically, the surface of this soil is covered with a thin mat
of partially decomposed organic litter about 1 inch thick. The
upper part of the subsoil is pink gravelly silt loam about 11
inches thick, and the lower part is very pale brown gravelly
fine sandy loam about 11 inches thick. The substratum is
very pale brown extremely gravelly loamy sand and
extremely gravelly loamy coarse sand to a depth of 60
inches or more.

Included with this soil in mapping are areas of-

e Aits loam, 40 to 65 percent slopes, and Newbell
silt loam, 40 to 65 percent slopes-on similar
landscape positions

e Kiehl gravelly silt loam, 0 to 20 percent slopes
on the upper edges of terrace escarpments

e Rathdrum silt loam-at the base of outwash
terrace escarpments

The included areas make up about 20 percent of the
total acreage.

The permeability of this Kiehl soil is moderately rapid
through the subsoil and rapid below. The available water
capacity is high. The effective rooting depth is 60 inches or
more. Runoff is rapid, and the hazard of water erosion is
high.

This soil is used as grazeable woodland.

This soil is suited to the production of Douglas-fir.
Ponderosa pine and lodgepole pine also grow on this
soil.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 103 on the Kiehl soil. The basal area is about
55 percent of normal, even-aged, unmanaged stands. Thus,
the mean annual increment at 80 years of age of trees 6.6
inches in diameter at breast height (dbh) and larger is 51
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 59 cubic feet per acre per year.

The main limitation of this soil for the harvesting of
timber is steepness of slope. Using standard equipment
with wheels or tracks causes rutting and compaction when
the soil is moist and displacement of the surface layer
when the soil is dry. Puddling can occur when the soil is
wet. Cable yarding systems are safer to use, cause less
soil damage, and help to maintain productivity.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on



this soil. Yarding paths, skid trails, firebreaks, and other
surface disturbances are subject to rifling and gullying.
Seeding the spoil from excavations reduces rill and gully
erosion and sloughing. Roads are more costly to construct
and maintain on the steeper slopes. Large cut and fill
operations remove the soil from productive use if the roads
are located at mid slope.

The reforestation of cutover areas by Douglas-fir,
lodgepole pine, and ponderosa pine takes place naturally
where seed trees are present. If openings are made in the
canopy, invading brush species that are not controlled will
delay the establishment of regeneration. Areas also can be
reforested by the planting of Douglas-fir, ponderosa pine, or
lodgepole pine seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly pinegrass, spirea,
common snowberry, and northern twinflower. Overgrazing
causes desirable plants, such as pinegrass, to decrease and
less desirable plants to increase. The location of salt licks,
stockwatering facilities, and roads and trails should be
carefully considered because steepness of slope may limit
access by livestock. Adapted grasses and legumes can be
seeded in overgrazed or recently disturbed areas to reduce
erosion and provide desirable forage

This soil is poorly suited to homesite development. The
main limitation is steepness of slope. Special design of
buildings is needed to overcome this limitation. In addition,
cutbanks are not stable and are subject to caving. The main
limitations for septic tank absorption fields are rapid
permeability in the substratum and steepness of slope. The
contamination of ground water supplies as a result of
seepage is a possibility.

This soil is in capability subclass Vlle, nonirrigated.

118-Koerling fine sandy loam, 0 to 5 percent slopes.
This very deep, moderately well drained soil is on terraces.
It formed in glaciofluvial material, with an admixture of
volcanic ash and loess, and is underlain by stratified,
calcareous glacial lake sediment. The native vegetation is
conifers, shrubs, forbs, and grasses. Elevation is 1,500 to
2,000 feet. The average annual precipitation is about 17
inches, and the average annual air temperature is about 46°
F. The frost-free season is 110 to 130 days.

Typically, the surface layer is grayish broom fine sandy
loam about 9 inches thick. The subsoil is pale brown and
light brownish gray fine sandy loam about 31 inches thick. The
substratum is light gray silty clay loam to a depth of 60
inches or more. The lower part of the subsoil and the
substratum are calcareous.

Included with this soil in mapping are areas of-

e Cedonia silt loam, 0 to 5 percent slopes, and
Hodgson silt loam, 0 to 3 percent slopes-on similar
landscape positions

e Bisbee loamy fine sand, 0 to 15 percent slopes-on
dunelike terraces

e Hagen sandy loam, 0 to 15 percent slopes-along
drainageways and on outwash terraces

e Koerling fine sandy loam, 5 to 15 percent
slopes-on drainage side slopes
e poorly drained soils in depressions

The included areas make up about 15 percent of the

total acreage.

The permeability of this Koerling soil is moderate, and

the available water capacity is very high. The effective

rooting depth is 60 inches or more. Runoff is slow. The
hazard of water erosion is slight to moderate, and the

hazard of wind erosion is high. A perched water table is
at a depth of 24 to 40 inches during the months of

February to April.

This soil is used for grazeable woodland and for

nonirrigated and irrigated crops.

This soil is suited to the production of ponderosa pine.

Douglas-fir and, occasionally, western larch also grow on
this soil.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 93 on the Koerling soil. The basal area is
about 33 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of trees
6.6 inches in diameter at breast height (dbh) and larger is
25 cubic feet per acre per year. The CMAI at 40 years of
trees 0.6 inch dbh and larger is 30 cubic feet per acre per
year.

Using standard equipment with wheels or tracks on this
soil causes rutting and compaction when the soil is moist.
Puddling can occur when the soil is wet. Using low
pressure ground equipment reduces damage and helps to
maintain productivity.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Skid trails, firebreaks, and other surface disturbances
are subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.

The reforestation of cutover areas by ponderosa pine,
Douglas-fir, and western larch takes place naturally where
seed trees are present. However, the high soil surface
temperatures in summer reduce the chances of seedling
survival. If openings are made in the canopy, invading brush
species that are not controlled will delay the establishment
of regeneration. Areas also can be reforested by the
planting of ponderosa pine seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly pinegrass, prairie
junegrass, common snowberry, and common yarrow.
Overgrazing causes desirable plants, such as pinegrass and
prairie junegrass, to decrease and less desirable plants to
increase. Adapted grasses and legumes can be seeded in
overgrazed or recently disturbed areas to reduce erosion
and provide desirable forage.

This soil is suited to the production of nonirrigated wheat,
barley, oats, alfalfa, and grass, but it is limited by wetness
and the hazard of wind erosion. Minimum tillage and early
seeding at right angles to the erosive winds can control wind
erosion on nonirrigated cropland.



Leaving crop residue on the surface helps to conserve
moisture and control wind erosion. Grass, legumes, or grass
and legumes planted in rotation also provide excellent wind
erosion control. Grassed waterways help to control water
erosion caused by concentrated flow in the major draws
and waterways. A suitable crop rotation on this soil is
annual grain or a 3-year rotation of winter wheat, spring
grain, and summer fallow for weed control. Proper timing of
minimum tillage helps to avoid compaction. Tile drains,
open ditches, or tile drainage and open ditches in
combination can be used to remove excess surface and
subsurface water if suitable outlets are available.

Sprinkler irrigation is the best method of water
application for the production of irrigated wheat, alfalfa, and
grass for hay. The main limitations are the hazards of wind
and water erosion. Application of water should be adjusted
to the available water capacity, the water intake rate, and
the crop needs to avoid over irrigation, erosion, and
leaching of plant nutrients.

This soil is well suited to homesite development. The
main limitation for septic tank absorption fields is moderate
permeability. Using sandy backfill for the trench and
extending the absorption lines help to overcome this
limitation.

This soil is in capability subclass Ilw, nonirrigated and
irrigated.

119-Koerling fine sandy loam, 5 to 15 percent
slopes. This very deep, moderately well drained soil is on
terraces. It formed in glaciofluvial material, with an admixture
of volcanic ash and loess, and is underlain by stratified,
calcareous glacial lake sediment. The native vegetation is
trees, shrubs, forbs, and grasses. Elevation is 1,500 to 2,000
feet. The average annual precipitation is about 17 inches,
and the average annual air temperature is about 46° F. The
frost-free season is 110 to 130 days.

Typically, the surface layer is grayish brown fine sandy
loam about 9 inches thick. The subsoil is pale brown and
light brownish gray fine sandy loam about 31 inches thick.
The substratum is light gray silty clay loam to a depth of 60
inches or more. The lower part of the subsoil and the
substratum are calcareous.

Included with this soil in mapping are areas of-

e Cedonia silt loam, 0 to 5 percent slopes, and
Hodgson silt loam, 3 to 15 percent slopes-on
similar landscape positions

e Bisbee loamy fine sand, 0 to 15 percent slopes-on
dunelike terraces

e Hagen sandy loam, 0 to 15 percent slopes-along
drainageways and on outwash terraces

e Koerling fine sandy loam, 30 to 65 percent slopes-on
terrace escarpments and drainage side slopes

¢ poorly drained soils in drainageways and soils
adjacent to springs and seeps

The included areas make up about 15 percent of the
total acreage.

The permeability of this Koerling soil is moderate, and the
available water capacity is very high. The effective rooting
depth is 60 inches or more. Runoff is medium, and the
hazard of water erosion is moderate. A perched water table
is at a depth of 24 to 40 inches during the months of
February to April.

This soil is used for grazeable woodland and for
nonirrigated and irrigated crops.

This soil is suited to the production of ponderosa pine.
Douglas-fir and, occasionally, western larch are also suited
to this soil.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 93 on the Koerling soil. The basal area is
about 33 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of trees
6.6 inches in diameter at breast height (dbh) and larger is 25
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 30 cubic feet per acre per year.

Using standard equipment with wheels or tracks on this
soil causes rutting and compaction when the soil is moist.
Puddling can occur when the soil is wet. Using low pressure
ground equipment reduces soil damage and helps to
maintain productivity.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this soil.
Skid trails, firebreaks, and other surface disturbances are
subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.

The reforestation of cutover areas by ponderosa pine,
Douglas-fir, and western larch takes place naturally where
seed trees are present. However, the high soil surface
temperatures in summer reduce the chances ofseedling
survival. If openings are made in the canopy, invading
brush species that are not controlled will delay the
establishment of regeneration. Areas also can be reforested
by the planting of ponderosa pine seedlings.

This soil is suited to grazing and browsing. In most areas,
the native vegetation is mainly pinegrass, prairie junegrass,
common snowberry, and common yarrow. Overgrazing
causes desirable plants, such as pinegrass and prairie
junegrass, to decrease and less desirable plants to increase.
Adapted grasses and legumes can be seeded in overgrazed
or recently disturbed areas to reduce erosion and provide
desirable forage.

The main limitations of this soil for the production of
nonirrigated wheat, barley, oats, alfalfa, and grasses are the
hazards of wind and water erosion. Minimum tillage and
early seeding at right angles to the erosive winds can
control wind erosion on nonirrigated cropland. Leaving crop
residue on the surface helps to conserve moisture and
control wind erosion. Grass, legumes, or grass and legumes
in rotation also provide excellent wind erosion control.
Divided slope farming, stripcropping, diversions, or terraces
may be needed to help control erosion on nonirrigated
cropland. Grassed waterways help to control water erosion
caused by



concentrated flow in the major draws and waterways. A
suitable crop rotation on this soil is alfalfa-grass for 4 to 8
years followed by grain for 2 to 3 years.

Sprinkler irrigation is the best method of water application
for the production of irrigated wheat and grass-legume hay.
The main limitations are steepness of slope and the hazards
of wind and water erosion. Application of water should be
adjusted to the available water capacity, the water intake rate,
and the crop needs to avoid over irrigation, erosion, and
leaching of plant nutrients.

This soil is poorly suited to homesite development. The
main limitation is steepness of slope. Special design of
buildings is needed to overcome the limitations imposed by
slope and permeability. The main limitations for septic tank
absorption fields are steepness of slope and moderate
permeability. Absorption lines should be installed on the
contour. Using sandy backfill for the trench and extending
the absorption lines help to overcome the moderate
permeability.

This soil is in capability subclass llle, nonirrigated and
irrigated.

120-Koerling silt loam, 30 to 65 percent slopes. This
very deep, moderately well drained soil is on terrace
escarpments. It formed in glaciofluvial material, with an
admixture of volcanic ash and loess, and is underlain by
stratified, calcareous glacial lake sediment. Surfaces are
planar. The native vegetation is conifers, shrubs, forbs, and
grasses. Elevation is 1,500 to 2,000 feet. The average
annual precipitation is about 17 inches, and the average
annual air temperature is about 46° F. The frost-free season
is 110 to 130 days.

Typically, the surface layer is grayish brown silt loam
about 9 inches thick. The subsoil is pale brown and light
brownish gray fine sandy loam about 31 inches thick. The
substratum is light gray silty clay loam to a depth of 60
inches or more. The lower part of the subsoil and the
substratum are calcareous.

Included with this soil in mapping are areas of-

¢ Aits loam, 40 to 65 percent slopes, and Newbell silt
loam, 40 to 65 percent slopes-on side slopes of
foothills

e Koerling fine sandy loam, 5 to 15 percent
slopes-on edges of terrace escarpments

e Waits loam, 40 to 65 percent slopes-on side
slopes of foothills in calcareous areas

¢ poorly drained soils in drainageways and soils
adjacent to springs and seeps

The included soils make up about 20 percent of the
total acreage.

The permeability of this Koerling soil is moderate, and the
available water capacity is very high. The effective rooting
depth is 60 inches or more. Runoff is very rapid, and the
hazard of water erosion is very high. A perched water
table is at a depth of 24 to 40 inches during the months of
February to April.

This soil is used for grazeable woodland.

This soil is suited to the production of ponderosa pine.
Douglas-fir and, occasionally, western larch also grow on
this soil.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 93 on the Koerling soil. The basal area is
about 33 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of
trees 6.6 inches in diameter at breast height (dbh) and
larger is 25 cubic feet per acre per year. The CMAI at 40
years of trees 0.6 inch dbh and larger is 30 cubic feet per
acre per year.

The main limitation of this soil for the harvesting of timber
is steepness of slope. Using standard equipment with
wheels or tracks causes rutting and compaction when the
soil is moist. Puddling can occur when the soil is wet.
Cable yarding systems are safer to use, cause less soil
damage, and help to maintain productivity.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this soil.
Yarding paths, skid trails, firebreaks, and other surface
disturbances are subject to rifling and gullying. Seeding the
spoil from excavations reduces rill and gully erosion and
sloughing. Roads are more costly to construct and maintain
on the steeper slopes. Large cut and fill operations remove
the soil from productive use if the roads are located at mid
slope.

The reforestation of cutover areas by ponderosa pine,
Douglas-fir, and western larch takes place naturally where
seed trees are present. However, the high soil surface
temperatures in summer reduce the chances of seedling
survival. If openings are made in the canopy, invading brush
species that are not controlled will delay the establishment
of regeneration. Areas also can be reforested by the
planting of ponderosa pine seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly pinegrass, prairie
junegrass, common snowberry, and common yarrow.
Overgrazing causes desirable plants, such as pinegrass and
prairie junegrass, to decrease and less desirable plants to
increase. Adapted grasses and legumes can be seeded in
overgrazed or recently disturbed areas to reduce erosion and
provide desirable forage.

This soil is in capability subclass Vlle, nonirrigated.

121-Konner silty clay loam. This very deep, somewhat
poorly drained soil is on bottom lands and in depressional
areas adjacent to lakes. It formed in mixed alluvium. Slope is
0 to 3 percent. The native vegetation is water-tolerant
grasses, sedges, and rushes. Elevation is 1,700 to 2,000
feet. The average annual precipitation is about 18 inches,
and the average annual air temperature is about 47° F. The
frost-free season ranges from 90 to 120 days.

Typically, the surface layer is dark gray silty clay loam
about 17 inches thick. The subsoil is mottled, grayish brown
clay loam about 28 inches thick. The substratum is
mottled, light brownish gray silty clay loam to a depth of 60
inches or more.



Included with this soil in mapping are areas of-

eBridgeson silt loam and Colville silt loam-on low
alluvial terraces

eNarcisse silt loam-on bottom lands along streams
and alluvial fans

ePeone silt loam-on alluvial fans, in depressions
adjacent to lakes, and on low terraces along
streams

e Hardesty silt loam-on low lying places at the

base of escarpments and in depressions

¢ Histosols, ponded-in depressions

The included soils make up about 20 percent of the
total acreage.

The permeability of this Konner soil is slow, and the
available water capacity is very high. The effective rooting
depth is 60 inches or more. Runoff is very slow. There is
no hazard of water erosion, or it is slight. This soil is limited
by a seasonal high water table that is at a depth of 1 foot
to 2 feet during the months of February to May, and it is
subject to occasional flooding for brief periods during this
time.

This soil is used for nonirrigated crops and for

rangeland.

The main limitation of this soil for the production of
nonirrigated wheat, barley, oats, clover, and grass is
wetness. In some years, spring planting may be delayed
because of wetness and flooding. The proper timing of
minimum tillage helps to avoid compaction. Alfalfa and
winter wheat are not suited to this soil because of wetness
and flooding. Proper drainage, cleaning out of channels, and
protective levees help to control flooding and lower the
water table. Incorporating crop residue into the surface
layer helps to maintain good tilth. A suitable crop rotation
on this soil is clover and grass for 4 to 8 years followed by
spring grain for 2 years.

This soil is suited to rangeland. The native understory
vegetation is mainly reed canarygrass, tufted hairgrass,
redtop, and sedge. Overgrazing causes desirable plants,
such as tufted hairgrass, to decrease and less desirable
plants to increase. The time of grazing should be carefully
considered because wetness of the soil may limit access by
livestock. Special preparation may be needed for seeding.
Adapted grasses and legumes can be seeded in overgrazed
areas to reduce erosion and provide desirable forage.

This soil is poorly suited to homesite development. The
main limitations are the hazard of flooding and wetness.
Buildings should be located above the expected flood level.
Dikes and channels can protect homesites from being
flooded. Drainage is needed if buildings are constructed on
this soil. The main limitations for septic tank absorption fields
are flooding, wetness, and slow permeability. The high water
table and flooding increase the possibility of failure of septic
tank absorption fields. Using sandy backfill for the trench
and long absorption lines help to compensate for the
restricted permeability.

This soil is in capability subclass IVw, nonirrigated.

122-Konner silty clay loam, drained. This very deep,
artificially drained soil is on bottom lands and in
depressional areas adjacent to lakes. It formed in mixed
alluvium. Slope is 0 to 3 percent. The native vegetation is
water-tolerant grasses, sedges, and rushes. Elevation is
1,700 to 2,000 feet. The average annual precipitation is
about 18 inches, and the average annual air temperature is
about 47° F. The frost-free season ranges from 90 to 120
days.

Typically, the surface layer is dark gray silty clay loam
about 17 inches thick. The subsoil is mottled, grayish brown
clay loam about 28 inches thick. The substratum is mottled,
light brownish gray silty clay loam to a depth of 60 inches
or more.

Included with this soil in mapping are areas of-

e Bridgeson silt loam and Colville silt loam-on low
alluvial terraces

¢ Narcisse silt loam-on bottom lands along
streams and alluvial fans

e Peone silt loam-on alluvial fans, in depressions
adjacent to lakes, and on low terraces along
streams

e Hardesty silt loam-on low lying places at the
base of slope escarpments and in depressions

e Histosols, ponded-in depressions

The included soils make up about 20 percent of the
total acreage.

The permeability of this Konner soil is slow, and the
available water capacity is very high. The effective rooting
depth is limited by a seasonal water table that is at a depth
of 3 to 5 feet during the months of February to May. Runoff
is very slow. There is no hazard of water erosion.
Occasional brief periods of flooding can occur from February
to May.

This soil is used for nonirrigated crops.

The main limitation of this soil for the production of
nonirrigated oats, barley, wheat, alfalfa, and grass is
wetness. Winter wheat and alfalfa can be grown on this soill,
but in some years flooding may cause loss of winter wheat
and alfalfa. In some years, spring planting may be delayed
because of wetness. The proper timing of minimum tillage
helps to avoid compaction. Protective levees and proper
drainage help to control flooding and lower the water table.
Incorporating crop residue into the surface layer helps to
maintain good tilth. A suitable crop rotation on this soil is
annual grain for 2 or 3 years followed by grass, legumes, or
grass and legumes for 4 to 8 years.

This soil is poorly suited to homesite development. The
main limitations are the hazard of flooding and wetness.
Buildings should be located above the expected flood level.
Dikes and channels can protect homesites from being
flooded. Drainage is needed if buildings are constructed on
this soil. The main limitations for septic tank absorption
fields are flooding, wetness, and slow permeability. The high
water table and flooding increase the possibility of failure of
septic tank absorption fields. Using sandy backfill for the
trench



and long absorption lines help to compensate for the
restricted permeability.
This soil is in capability subclass Illw, nonirrigated.

123-Koseth loam, 15 to 40 percent slopes. This very
deep, well drained soil is on toe slopes aid foot slopes of
foothills. It formed in calcareous glacial till, with an
admixture of volcanic ash and loess in the surface layer.
The aspect is mainly to the south and west. Slopes are
convex. The native vegetation is conifers, shrubs, forbs, and
grasses. Elevation is 1,600 to 4,000 feet. The average
annual precipitation is about 22 inches, and the average
annual air temperature is about 47° F. The frost-free
season is 100 to 120 days.

Typically, the surface is covered with a thin mat of partially
decomposed organic litter about 1/2 inch thick. The surface
layer is grayish brown loam about 3 inches thick. The subsoil
is pale brown gravelly loam about 13 inches thick. The upper
part of the substratum is pale yellow gravelly loam about 28
inches thick. The lower part is pale yellow very gravelly loam
to a depth of 60 inches or more. The soil is calcareous in the
substratum.

Included with this soil in mapping are areas of-

e Donavan loam, 25 to 40 percent slopes, Molcal
gravelly silt loam, 25 to 40 percent slopes, and
Stevens channery silt loam, 25 to 40 percent
slopes-on similar landscape positions

e Aits loam, 25 to 40 percent slopes, Belzar silt
loam, 25 to 40 percent slopes, and Waits loam,

25 to 40 percent slopes-on north- and east
facing slopes

e Maki gravelly loam, 40 to 65 percent slopes-on
convex, south- and west-facing upper slopes

e poorly drained soils in drainageways

e Rock outcrop

The included areas make up about 20 percent of the
total acreage.

The permeability of this Koseth soil is moderate, and the
available water capacity is very high. The effective rooting
depth is 60 inches or more. Runoff is rapid, and the hazard
of water erosion is high.

This soil is used for grazeable woodland. Cleared
areas are used for nonirrigated crops.

This soil is suited to the production of Douglas-fir. It is
also suited to ponderosa pine and western larch.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 88 on the Koseth soil. The basal area is about
87 percent of normal, even-aged, unmanaged stands. Thus,
the mean annual increment at 80 years of age of trees 6.6
inches in diameter at breast height (dbh) and larger is 59
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 71 cubic feet per acre per year.

Using standard equipment with wheels or tracks on this
soil causes rutting and compaction when the soil is moist.
Puddling can occur when the soil is wet. Using low
pressure ground equipment reduces soil damage and
helps to maintain productivity.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this soil.
Skid trails, firebreaks, and other surface disturbances are
subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.
Roads are more costly to construct and maintain on the
steeper slopes.

The reforestation of cutover areas by Douglas-fir and
ponderosa pine takes place naturally where seed trees are
present. If openings are made in the canopy, invading brush
species that are not controlled will delay the establishment
of regeneration. Areas also can be reforested by the
planting of Douglas-fir or ponderosa pine seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly pinegrass, Idaho
fescue, bluebunch wheatgrass, mallow ninebark, and
common snowberry. Overgrazing causes desirable plants,
such as bluebunch wheatgrass and Idaho fescue, to
decrease and less desirable plants to increase. Adapted
grasses and legumes can be seeded in overgrazed or
recently disturbed areas to reduce erosion and provide
desirable forage.

The main limitation of this soil for the production of
nonirrigated wheat, barley, alfalfa, and grass is the hazard of
water erosion. Leaving sufficient amounts of crop residue on
the surface helps to maintain good tilth, conserve moisture,
and control erosion. Early fall seeding, minimum tillage, and
fall chiseling across the slope reduce sheet and rill erosion.
Divided slope farming, stripcropping, diversions, or terraces
may be needed to help control erosion on nonirrigated
cropland. Grassed waterways help to control erosion from
concentrated flow in the major draws and waterways. A
suitable crop rotation on this soil is alfalfa and grass for 4 to
8 years followed by grain for 2 years.

This soil is poorly suited to homesite development. The
main limitation is steepness of slope. Special design of
buildings is needed to overcome this limitation. The main
limitation for septic tank absorption fields is slope.

This soil is in capability subclass Ve, nonirrigated.

124-Koseth loam, 40 to 65 percent slopes. This very
deep, well drained soil is on side slopes of foothills. It
formed in calcareous glacial till, with an admixture of
volcanic ash and loess in the surface layer. The aspect is
mainly to the south and west. Slopes are convex. The
native vegetation is conifers, shrubs, forbs, and grasses.
Elevation is 1,600 to 4,000 feet. The average annual
precipitation is about 22 inches, and the average annual air
temperature is about 47° F. The frost-free season is 100 to
120 days.

Typically, the surface of this soil is covered with a thin mat
of partially decomposed organic litter about 1/2 inch thick.
The surface layer is grayish brown loam about 3 inches
thick. The subsoil is pale brown gravelly loam about 13
inches thick. The upper part of the substratum is pale
yellow gravelly loam about 28 inches thick. The



lower part is pale yellow very gravelly loam to a depth
of 60 inches or more. The soil is calcareous in the
substratum.

Included with this soil in mapping are areas of-

e Donavan loam, 40 to 65 percent slopes, Molcal
gravelly silt loam, 40 to 65 percent slopes, and
Stevens stony silt loam, 40 to 65 percent slopes-on
similar landscape positions

o Aits loam, 40 to 65 percent slopes, Belzar silt loam,
40 to 65 percent slopes, and Waits loam, 40 to 65
percent slopes-on north- and east-facing slopes

e Maki gravelly loam, 40 to 65 percent slopes-on
convex, south- and west-facing slopes

e poorly drained soils in drainageways

e Rock outcrop on ridges and knobs

The included areas make up about 25 percent of the
total acreage.

The permeability of this Koseth soil is moderate, and the
available water capacity is very high. The effective rooting
depth is 60 inches or more. Runoff is very rapid, and the
hazard of water erosion is very high

This soil is used for grazeable woodland.

This soil is suited to the production of Douglas-fir. It is
also suited to ponderosa pine and western larch.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 88 on the Koseth soil. The basal area is about
87 percent of normal, even-aged, unmanaged stands. Thus,
the mean annual increment at 80 years of age of trees 6.6
inches in diameter at breast height (dbh) and larger is 59
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger Is 71 cubic feet per acre per year.

The main limitation of this soil for the harvesting of timber
is steepness of slope. Using standard equipment with
wheels or tracks causes rutting and compaction when the
soil is moist. Puddling can occur when the soil is wet. Cable
yarding systems are safer to use, cause less soil damage,
and help to maintain productivity. In winter, snowpack hinders
the use of equipment and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Yarding paths, skid trails, firebreaks, and other surface
disturbances are subject to rifling and gullying. Seeding the
spoil from excavations reduces rill and gully erosion and
sloughing. Roads are more costly to construct and maintain
on the steeper slopes. Large cut and fill operations remove
the soil from productive use if the roads are located at mid
slope.

The reforestation of cutover areas by Douglas-fir and
ponderosa pine takes place naturally where seed trees are
present. If openings are made in the canopy, invading
brush species that are not controlled will delay the
establishment of regeneration. Areas also can be
reforested by the planting of Douglas-fir or ponderosa pine
seedlings.

This soil is suited to grazing and browsing. In most
areas, the native understory vegetation is manly

pinegrass, ldaho fescue, bluebunch wheatgrass, mallow
ninebark, and common snowberry. Overgrazing causes
desirable plants, such as bluebunch wheatgrass and ldaho
fescue, to decrease and less desirable plants to increase.
The location of salt licks, stockwatering facilities, and roads
and trails should be carefully considered because steepness
of slope may limit access by livestock. Adapted grasses and
legumes can be seeded in overgrazed or recently disturbed
areas to reduce erosion and provide desirable forage.

This soil is in capability subclass Vlle, nonirrigated.

125-Koseth-Rock outcrop complex, 30 to 65 percent
slopes. The soils in this complex are on foot slopes and
side slopes of foothills. The aspect is mainly to the south
and west. Slopes are convex. The native vegetation is trees,
shrubs, forbs, and grasses. Elevation is 1,600 to 4,000 feet.
The average annual precipitation is about 22 inches, and the
average annual air temperature is about 47° F. The frost-
free season is 100 to 120 days. This complex is about 65
percent Koseth loam, 30 to 65 percent slopes, and about 25
percent Rock outcrop.

Included with this complex in mapping are areas of-

e Donavan loam, 40 to 65 percent slopes, Molcal
gravelly silt loam, 40 to 65 percent slopes, and
Stevens stony silt loam, 40 to 65 percent
slopes-on similar landscape positions
e Aits loam, 40 to 65 percent slopes, Belzar silt
loam, 40 to 65 percent slopes, and Waits loam,
40 to 65 percent slopes-on north- and east
facing side slopes
e Maki gravelly loam, 40 to 65 percent slopes-on
convex, south- and west-facing side slopes
¢ very shallow and very stony soils on knobs and
ridges
¢ poorly drained soils in drainageways

The included soils make up about 10 percent of the
total acreage.

The Koseth soil is very deep and well drained. It formed
in glacial till, with an admixture of volcanic ash and loess in
the surface layer. Typically, the surface of this soil is
covered with a thin mat of partially decomposed organic
litter about 1/2 inch thick. The surface layer is grayish brown
loam about 3 inches thick. The subsoil is pale brown gravelly
loam about 13 inches thick. The upper part of the
substratum is pale yellow gravelly loam about 28 inches
thick. The lower part is pale yellow very gravelly loam to a
depth of 60 inches or more. The soil is calcareous in the
substratum.

The permeability of the Koseth soil is moderate, and the
available water capacity is very high. The effective rooting
depth is 60 inches or more. Runoff is very rapid, and the
hazard of water erosion is very high.

Rock outcrop consists of areas of exposed limestone and
calcareous, shaly rock. Most areas are steep or very steep.

The soils in this complex are used for grazeable
woodland.



These soils are suited to the production of Douglas-fir.

They are also suited to ponderosa pine and western larch.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 88 on the Koseth soil. The basal area is about
65 percent of normal, even-aged, unmanaged stands. Thus,
the mean annual increment at 80 years of age of trees 6.6
inches in diameter at breast height (dbh) and larger is 44
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 53 cubic feet per acre per year.

The main limitation of these soils for the harvesting of
timber is steepness of slope. Using standard Equipment with
wheels or tracks causes rutting and compaction when the soil
is moist. Puddling can occur when the soil is wet. Cable
yarding systems are safer to use, cause less soil damage,
and help to maintain productivity. Rock outcrop can cause
breakage of timber and hinder yarding operations. In winter,
snowpack hinders the use of equipment and limits access.

The proper design of road drainage systems, and care in
the placement of culverts help to control erosion on these
soils. Yarding paths, skid trails, firebreaks, and other surface
disturbances are subject to rilling and gullying. Seeding the
spoil from excavations reduces rill and gully erosion and
sloughing. Roads are more costly to construct and maintain
on the steeper slopes. Large cut and fill operations remove
the soil from productive use if the roads are located at mid
slope. Soil compaction is increased in areas where yarding
paths and skid trails are forced to converge to avoid large
outcrops of rock.

The reforestation of cutover areas by Douglas-fir and
ponderosa pine takes place naturally where seed trees are
present. Rock outcrop limits the even distribution of
reforestation. If openings are made in the canopy, invading
brush species that are not controlled will delay the
establishment of regeneration. Areas also can be reforested
by the planting of Douglas-fir or ponderosa pine seedlings.

These soils are suited to grazing and browsing. In most
areas, the native understory vegetation is mainly pinegrass,
Idaho fescue, bluebunch wheatgrass, mallow ninebark, and
common snowberry. Overgrazing causes desirable plants,
such as bluebunch wheatgrass and Idaho fescue, to
decrease and less desirable plants to increase. The location
of salt licks, stockwatering facilities, and roads and trails
should be carefully considered because steepness of slope
may limit access by livestock. Adapted grasses and legumes
can be seeded in overgrazed or recently disturbed areas to
reduce erosion and provide desirable forage.

The soils in this complex are in capability subclass
VIls, nonirrigated.

126-Laketon silt loam, 0 to 5 percent slopes. This
very deep, moderately well drained soil is on terraces. It
formed in glacial lake sediment and is mantled with

volcanic ash and loess. The native vegetation is conifers,
shrubs, forbs, and grasses. Elevation is 1,800 to 2,500 feet.
The average annual precipitation is about 23 inches, and the
average annual air temperature is about 46° F. The frost-
free season is 100 to 120 days.

Typically, the surface of this soil is covered with a thin mat
of partially decomposed organic litter about 1 inch thick. The
subsurface layer is light brownish gray silt loam about 2
inches thick. The subsoil is pale brown and very pale brown
silt loam about 25 inches thick. The upper part of the
substratum is light gray silty clay loam about 10 inches
thick. The lower part is light gray silt loam to a depth of 60
inches or more.

Included with this soil in mapping are areas of-

e Bonner silt loam, 0 to 10 percent slopes, and
Laketon silt loam, 5 to 15 percent slopes-on
similar landscape positions

e Clayton fine sandy loam, 0 to 5 percent slopes
on higher terraces

e poorly drained soils in drainageways and soils
adjacent to seeps and springs

The included soils make up about 15 percent of the
total acreage.

The permeability of this Laketon soil is moderately slow,
and the available water capacity is very high. The effective
rooting depth is 60 inches or more. Runoff is slow, and the
hazard of water erosion is slight to moderate. A perched
water table is at a depth of 18 to 30 inches during the
months of February to April.

This soil is used for grazeable woodland and for
nonirrigated and irrigated crops.

This soil is suited to the production of Douglas-fir. It is
also suited to ponderosa pine, lodgepole pine, and western
larch.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 102 on the Laketon soil. The basal area is
about 56 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of trees
6.6 inches in diameter at breast height (dbh) and larger is 51
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 59 cubic feet per acre per year.

Using standard equipment with wheels or tracks on this
soil causes rutting and compaction when the soil is moist
and displacement of the surface layer when the soil is dry.
Using low pressure ground equipment reduces soil damage
and helps to maintain productivity. Puddling can occur when
the soil is wet, and unsurfaced roads and skid trails become
sticky, slick, and almost impassable.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Skid trails, firebreaks, and other surface disturbances
are subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.

The reforestation of cutover areas by Douglas-fir, western
larch, lodgepole pine, and ponderosa pine takes



place naturally where seed trees are present. If openings
are made in the canopy, invading brush species that are not
controlled will delay the establishment of regeneration.
Areas also can be reforested by the planting of Douglas-fir,
ponderosa pine, or western larch seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly pinegrass,
ninebark, rose, and strawberry. Overgrazing causes desirable
plants, such as pinegrass and ninebark, to decrease and
less desirable plants to increase. Adapted grasses and
legumes can be seeded in overgrazed or recently disturbed
areas to reduce erosion and provide desirable forage.

The main limitation of this soil for the production of
nonirrigated wheat, barley, oats, clover, and grass is wetness.
In some years, spring planting may be delayed because of
wetness. Alfalfa and winter wheat are not suited to this soil
because of wetness and flooding. Proper drainage, cleaning
out of channels, and protective levees help to control
flooding and lower the water table. The proper timing of
minimum tillage helps to avoid compaction. Incorporating
crop residue into the surface layer helps to maintain good
tilth. A suitable crop rotation on this soil is annual grain or a
3-year rotation of winter wheat, spring grain, and summer
fallow for weed control.

Sprinkler irrigation is the best method of water application
for the production of irrigated wheat and grass-legume hay.
The main limitation is wetness. Application of water should be
adjusted to the available water capacity, the water intake
rate, and the crop needs to avoid over irrigation and leaching
of plant nutrients.

This soil is poorly suited to homesite development. The
main limitation is the shrink-swell potential. Proper design of
foundations and footings and diverting runoff away from
buildings help to prevent the structural damage caused by
shrinking and swelling. The main limitation for septic tank
absorption fields is moderately slow permeability. Using
sandy backfill for the trench and long absorption lines help to
compensate for the restricted permeability.

This soil is in capability subclass llw, nonirrigated and
irrigated.

127-Laketon silt loam, 5 to 15 percent slopes. This
very deep, moderately well drained soil Is on terraces. It
formed in glacial lake sediment and is mantled with volcanic
ash and loess. The native vegetation is conifers, shrubs,
forbs, and grasses. Elevation is 1,800 to 2,500 feet. The
average annual precipitation is about 23 inches, and the
average annual air temperature is about 46° F. The frost-
free season is 100 to 120 days.

Typically, the surface of this soil is covered with a thin mat
of partially decomposed organic litter about 1 inch thick. The
subsurface layer is light brownish gray silt loam about 2
inches thick. The subsoil is pale brown and

very pale brown silt loam about 25 inches thick. The
upper part of the substratum is light gray silty clay loam
about 10 inches thick. The lower part is light gray silt
loam to a depth of 60 inches or more.
Included with this soil in mapping are areas of-

e Bonner silt loam, 0 to 10 percent slopes, and
Laketon silt loam, 0 to 5 percent slopes-on
similar landscape positions

e Clayton fine sandy loam, 5 to 15 percent slopes
on higher terraces

¢ poorly drained soils in drainageways and soils
adjacent to seeps and springs

The included areas make up about 20 percent of the
total acreage.

The permeability of this Laketon soil is moderately slow,
and the available water capacity is very high. The effective
rooting depth is 60 inches or more. Runoff is medium, and
the hazard of water erosion is moderate. A perched water
table is at a depth of 18 to 30 inches during the months of
February to April.

This soil is used for grazeable woodland and for
nonirrigated crops.

This soil is suited to the production of Douglas-fir. It is
also suited to ponderosa pine, lodgepole pine, and western
larch.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 102 on the Laketon soil. The basal area is
about 56 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of trees
6.6 inches in diameter at breast height (dbh) and larger is 51
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 59 cubic feet per acre per year.

Using standard equipment with wheels or tracks on this
soil causes rutting and compaction when the soil is moist
and displacement of the surface layer when the soil is dry.
Using low pressure ground equipment reduces soil damage
and helps to maintain productivity. Puddling can occur when
the soil is wet, and unsurfaced roads and skid trails become
sticky, slick, and almost impassable.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Skid trails, firebreaks, and other surface disturbances
are subiject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.

The reforestation of cutover areas by Douglas-fir, western
larch, lodgepole pine, and ponderosa pine takes place
naturally where seed trees are present. If openings are
made in the canopy, invading brush species that are not
controlled will delay the establishment of regeneration.
Areas also can be reforested by the planting of Douglas-fir,
ponderosa pine, or western larch seedlings.

This soil is suited to grazing and browsing. In most
areas, the native understory vegetation is mainly
pinegrass, ninebark, rose, and strawberry. Overgrazing



causes desirable plants, such as pinegrass and ninebark, to
decrease and less desirable plants to increase. Adapted
grasses and legumes can be seeded in overgrazed or
recently disturbed areas to reduce erosion and provide
desirable forage.

The main limitation of this soil for the production of
nonirrigated wheat, barley, oats, alfalfa, and grass is the
hazard of water erosion. Minimum tillage, early fall seeding,
and fall chiseling help to control sheet and rill erosion.
Leaving sufficient amounts of crop residue on the surface
helps to maintain good tilth, conserve moisture, and control
erosion. Diversions or tile intercepts may be needed to
overcome seeps in some areas. Divided slope farming,
stripcropping, diversions, or terraces may be needed to help
control erosion on nonirrigated cropland. Grassed
waterways help to control erosion from concentrated flow in
the major draws and waterways. A suitable crop rotation on
this soil is alfalfa and grass for 4 to 8 years followed by
grain for 2 to 3 years.

Sprinkler irrigation is the best method of water application
for the production of irrigated wheat and grass-legume hay.
The main limitations are the hazards of water erosion and
steepness of slope. Application of water should be adjusted
to the available water capacity, the water intake rate, and the
crop needs to avoid over irrigation, erosion, and leaching of
plant nutrients.

This soil is poorly suited to homesite development. The
main limitations are the shrink-swell potential and steepness
of slope. Proper design of foundations and footings and
diverting runoff away from buildings help to prevent the
structural damage caused by shrinking and swelling. Special
design of buildings is needed to overcome the limitation
imposed by slope. The main limitations for septic tank
absorption fields are moderately slow permeability and
steepness of slope. Using sandy backfill for the trench and
long absorption lines help to compensate for the moderately
slow permeability. Absorption lines should be installed on
the contour.

This soil is in capability subclass llle, nonirrigated and
irrigated.

128-Leadpoint silt loam, 0 to 25 percent slopes. This
moderately deep, well drained soil is on toe slopes, foot
slopes, and ridgetops of foothills. It formed in glacial till,
residuum, and colluvium derived from shale, with an
admixture of volcanic ash and loess in the surface layer.
Slopes are convex. The native vegetation is conifers,
shrubs, forbs, and grasses. Elevation is 2,500 to 5,000
feet. The average annual precipitation is about 27 inches,
and the average annual air temperature is about 44° F. The
frost-free season is 80 to 100 days.

Typically, the surface of this soil is covered with a mat of
partially decomposed organic litter about 2 inches thick. The
surface layer is very dark gray silt loam about 9 inches thick.
The subsoil is very dark gray shaly silt loam about 15 inches
thick. The substratum is black

shaly loam about 14 inches thick. Below that is fractured
shale at a depth of about 38 inches. The depth to
weathered bedrock ranges from 20 to 40 inches. The
surface layer and the underlying material are intermittently
calcareous.

Included with this soil in mapping are areas of-

e calcareous Ahren loam, 2 to 20 percent slopes
on side slopes of drainageways
e Aits loam, 15 to 25 percent slopes-on concave
slopes
e Belzar silt loam, 5 to 25 percent slopes-on upper
foot slopes and ridgetops in places of contact
with limestone
Leadpoint silt loam, 25 to 40 percent slopes-on
upper foot slopes
Smackout loam, 5 to 20 percent slopes-along
drainageways and on concave slopes
e calcareous Waits loam, 15 to 25 percent slopes
on concave slopes
soils on outwash and lakebed terraces-on the
lower parts of toe slopes
poorly drained soils in drainageways and soils
adjacent to seeps and springs

The included areas make up about 20 percent of the
total acreage.

The permeability of this Leadpoint soil is moderate, and
the available water capacity is high. The effective rooting
depth is 20 to 40 inches. Runoff is medium, and the hazard
of water erosion is moderate.

This soil is used for grazeable woodland. A few areas
are used for nonirrigated crops.

This soil is suited to the production of Douglas-fir. It is
also suited to western larch, western redcedar, grand fir,
ponderosa pine, lodgepole pine, and western hemlock.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 93 on the Leadpoint soil. The basal area is
about 65 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of
trees 6.6 inches in diameter at breast height (dbh) and
larger is 50 cubic feet per acre per year. The CMAI at 40
years of trees 0.6 inch dbh and larger is 59 cubic feet per
acre per year.

Using standard equipment with wheels or tracks on this
soil causes rutting and compaction when the soil is moist
and displacement of the surface layer when the soil is dry.
Puddling can occur when the soil is wet. Using low
pressure ground equipment reduces soil damage and helps
to maintain productivity. In winter, snowpack hinders the
use of equipment and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Skid trails, firebreaks, and other surface disturbances
are subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.

The reforestation of cutover areas by Douglas-fir, western
larch, lodgepole pine, and ponderosa pine takes



place naturally where seed trees are present. If openings

are made in the canopy, invading brush species that are not

controlled will delay the establishment of regeneration.
Areas also can be reforested by the planting of Douglas-fir,
western larch, or grand fir seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly pinegrass,
creambush oceanspray, common snowberry, and Saskatoon
serviceberry. Overgrazing causes desirable plants, such as
pinegrass, to decrease and less desirable plants to increase.
Adapted grasses and legumes can be seeded in overgrazed
or recently disturbed areas to reduce erosion and provide
desirable forage.

The main limitation of this soil for the production of
nonirrigated wheat, barley, alfalfa, and grass is the hazard of
water erosion. Minimum tillage, earl' fall seeding, and fall
chiseling help to control sheet and rill erosion. Leaving
sufficient amounts of crop residue on the surface helps to
maintain good tilth, conserve moisture, and control erosion.
Grassed waterways help to control erosion from
concentrated flow in the major draws and waterways.
Divided slope farming, stripcropping, diversions, or terraces
may be needed to help control erosion on nonirrigated
cropland. A suitable crop rotation on this soil is alfalfa and
grass for 4 to 8 years followed by grain for 2 or 3 years.

This soil is poorly suited to homesite development. The
main limitations are depth to rock and steepness of slope.
Excavations for building sites are limited by bedrock. Special
design of buildings is needed to overcome the limitation
imposed by slope. The main limitations for septic tank
absorption fields are depth to rock and steepness of slope.
Special design is needed because of the limited depth of
soil over the bedrock. Absorption lines should be installed
on the contour.

This soil is in capability subclass llle, nonirrigated.

129-Leadpoint silt loam, 25 to 40 percent slopes.
This moderately deep, well drained soil is on foot slopes of
foothills. It formed in glacial till, residuum, aid colluvium
derived from shale, with an admixture of volcanic ash and
loess in the surface layer. Slopes are convex. The native
vegetation is conifers, shrubs, forbs, and grasses. Elevation
is 2,500 to 5,000 feet. The average annual precipitation is
about 27 inches, and the average annual air temperature is
about 44° F. The frost-free season is 80 to 100 days.

Typically, the surface of this soil is covered with a mat of
partially decomposed organic litter about 2 inches thick. The
surface layer is very dark gray silt loam about 9 inches thick.
The subsoil is very dark gray shaly silt loam about 15 inches
thick. The substratum is black shaly loam about 14 inches
thick. Below that is fractured shale at a depth of about 38
inches. The depth to weathered bedrock ranges from 20 to
40 inches. The surface layer and the underlying material are
intermittently calcareous.

Included with this soil in mapping are areas of-

e calcareous Ahren loam, 20 to 40 percent slopes
on side slopes of drainageways

e Aits loam, 25 to 40 percent slopes-on concave
slopes

e Belzar silt loam, 25 to 40 percent slopes-on
upper foot slopes in places of contact with
limestone

e Leadpoint silt loam, 0 to 25 percent slopes-on
lower foot slopes

e Smackout loam, 20 to 40 percent slopes-along
drainageways and on concave slopes

e calcareous Waits loam, 25 to 40 percent slopes
on concave slopes

¢ soils on outwash and lakebed terraces-on the
lower parts of foot slopes

e poorly drained soils in drainageways and soils
adjacent to seeps and springs

e Rock outcrop on ridges and knobs

The included areas make up about 20 percent of the
total acreage.

The permeability of this Leadpoint soil is moderate, and
the available water capacity is high. The effective rooting
depth is 20 to 40 inches. Runoff is rapid, and the hazard of
water erosion is high.

This soil is used for grazeable woodland.

This soil is suited to the production of Douglas-fir. It is
also suited to western larch, western redcedar, grand fir,
ponderosa pine, lodgepole pine, and western hemlock.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 93 on the Leadpoint soil. The basal area is
about 65 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of
trees 6.6 inches in diameter at breast height (dbh) and
larger is 50 cubic feet per acre per year. The CMAI at 40
years of trees 0.6 inch dbh and larger is 59 cubic feet per
acre per year.

Using standard equipment with wheels or tracks on this
soil causes rutting and compaction when the soil is moist
and displacement of the surface layer when the soil is dry.
Puddling can occur when the soil is wet. Using low
pressure ground equipment reduces soil damage and helps
to maintain productivity. In winter, snowpack hinders the
use of equipment and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Yarding paths, skid trails, firebreaks, and other surface
disturbances are subject to rilling and gullying. Seeding the
spoil from excavations reduces rill and gully erosion and
sloughing. Roads are more costly to construct and maintain
on the steeper slopes.

The reforestation of cutover areas by Douglas-fir, western
larch, lodgepole pine, and ponderosa pine takes place
naturally where seed trees are present. If openings are made
in the canopy, invading brush species that are not controlled
will delay the establishment of regeneration. Areas also can
be reforested by the



planting of Douglas-fir, western larch, or grand fir
seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly pinegrass,
creambush oceanspray, common snowberry, and
Saskatoon serviceberry. Overgrazing causes desirable
plants, such as pinegrass, to decrease and less desirable
plants to increase. Adapted grasses and legumes can be
seeded in overgrazed or recently disturbed areas to reduce
erosion and provide desirable forage.

This soil is poorly suited to homesite development. The
main limitations are steepness of slope and depth to rock.
Excavations for building sites are limited by bedrock. Special
design of buildings is needed to overcome the limitation
imposed by slope. The main limitations for septic tank
absorption fields are depth to rock and steepness of slope.
Special design s needed because of the limited depth of soil
over the bedrock.

This soil is in capability subclass Vle, nonirrigated.

130-Leadpoint silt loam, 40 to 65 percent slopes.
This moderately deep, well drained soil is on side slopes of
foothills. It formed in glacial till, residuum, and colluvium
derived from shale, with an admixture of volcanic ash and
loess in the surface layer. Slopes are convex. The native
vegetation is conifers, shrubs, forbs, and grasses. Elevation
is 2,500 to 5,000 feet. The average annual precipitation is
about 27 inches, and the average annual air temperature is
about 44° F. The frost-free season is 80 to 100 days.
Typically, the surface of this soil is covered with a mat of
partially decomposed organic litter about 2 inches thick. The
surface layer is very dark gray silt loam about 9 inches
thick. The subsoil is very dark gray shaly silt loam about 15
inches thick. The substratum is black shaly loam about 14
inches thick. Below that is fractured shale at a depth of
about 38 inches. The depth to weathered bedrock ranges
from 20 to 40 inches. The surface layer and the underlying
material are intermittently calcareous.
Included with this soil in mapping are areas of-
e calcareous Ahren loam, 40 to 65 percent slopes
on side slopes of drainageways
e Aits loam, 40 to 65 percent slopes-on concave
slopes
e Belzar silt loam, 40 to 65 percent slopes-on upper
side slopes in places of contact with limestone
e Leadpoint silt loam, 25 to 40 percent slopes-on
lower side slopes
e Smackout loam, 40 to 65 percent slopes-along
drainageways and on concave slopes
e calcareous Waits loam, 40 to 65 percent slopes
on concave slopes
¢ poorly drained soils in drainageways and soils
adjacent to seeps and springs
e Rock outcrop on ridges and knobs

The included areas make up about 25 percent of the
total acreage.

The permeability of this Leadpoint soil is moderate, and
the available water capacity is high. The effective rooting
depth is 20 to 40 inches. Runoff is very rapid, and the
hazard of water erosion is very high.

This soil is used for woodland.

This soil is suited to the production of Douglas-fir. It is
also suited to western larch, western redcedar, grand fir,
ponderosa pine, lodgepole pine, and western hemlock.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 93 on the Leadpoint soil. The basal area is

about 65 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of trees
6.6 inches in diameter at breast height (dbh) and larger is
50 cubic feet per acre per year. The CMAI at 40 years of
trees 0.6 inch dbh and larger is 59 cubic feet per acre per
year.

The main limitation of this soil for the harvesting of
timber is steepness of slope. Using standard equipment
with wheels or tracks causes rutting and compaction when
the soil is moist and displacement of the surface layer
when the soil is dry. Puddling can occur when the soil is
wet. Cable yarding systems are safer to use, cause less soil
damage, and help to maintain productivity. In winter,
snowpack hinders the use of equipment and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this soil.
Yarding paths, skid trails, firebreaks, and other surface
disturbances are subject to rilling and gullying. Seeding the
spoil from excavations reduces rill and gully erosion and
sloughing. Roads are more costly to construct and maintain
on the steeper slopes. Large cut and fill operations remove
the soil from productive use if the roads are located at mid
slope.

The reforestation of cutover areas by Douglas-fir, western
larch, lodgepole pine, and ponderosa pine takes place
naturally where seed trees are present. If openings are
made in the canopy, invading brush species that are not
controlled will delay the establishment of regeneration.
Areas also can be reforested by the planting of Douglas-fir,
western larch, or grand fir seedlings.

In most areas of this soil, the understory vegetation is
mainly pinegrass, creambush oceanspray, common
snowberry, and Saskatoon serviceberry.

This soil is in capability subclass Vlle, nonirrigated.

131-Leadpoint-Rock outcrop complex, 25 to 40 percent
slopes. The soils in this complex are on foot slopes of
foothills. Slopes are convex. The native vegetation is trees,
shrubs, forbs, and grasses. Elevation is 2,500 to 5,000 feet.
The average annual precipitation is about 27 inches, and the
average annual air temperature is about 44° F. The frost-
free season is 80 to 100 days. This complex is about 65
percent Leadpoint silt loam, 25 to 40 percent slopes, and
about 20 percent Rock outcrop.



Included with this complex in mapping are areas of-
e calcareous Ahren loam, 20 to 40 percent slopes
on side slopes of drainageways
e Aits loam, 25 to 40 percent slopes-on concave
slopes
e Belzar silt loam, 25 to 40 percent slopes-on upper
foot slopes in places of contact with limestone
e Smackout loam, 20 to 40 percent slopes-along
drainageways on concave slopes
e calcareous Waits loam, 25 to 40 percent slopes
on concave slopes
¢ soils on outwash and lakebed terraces-on the
lower part of foot slopes
e very stony and very shallow soils
¢ poorly drained soils in drainageways and soils
adjacent to seeps and springs
The included areas make up about 15 percent of the
total acreage.

The Leadpoint soil is moderately deep and well drained. It
formed in glacial till, residuum, and colluvium weathered from
shale, with an admixture of volcanic ash and loess in the
surface layer. Typically, the surface of this soil is covered with
a mat of partially decomposed organic litter about 2 inches
thick. The surface layer is very dark gray silt loam about 9
inches thick. The subsoil is very dark gray shaly silt loam
about 15 inches thick. The substratum is black shaly loam
about 14 inches thick. Below that is fractured shale at a
depth of about 38 inches. The depth to weathered bedrock is
20 to 40 inches. The surface layer and the underlying
material are intermittently calcareous.

The permeability of the Leadpoint soil is moderate, and
the available water capacity is high. The effective rooting
depth is 20 to 40 inches. Runoff is rapid, and the hazard of
water erosion is high.

Rock outcrop consists of areas of exposed limestone and
calcareous shale. Most areas have steep slopes.

The soils in this complex are used for grazeable
woodland.

These soils are suited to the production of Douglas-fir.
They are also suited to western larch, western redcedar,
grand fir, ponderosa pine, lodgepole pine, and western
hemlock.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 93 on the Leadpoint soil. The basal area is
about 52 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of
trees 6.6 inches in diameter at breast height (dbh) and
larger is 40 cubic feet per acre per year. The CMAI at 40
years of trees 0.6 inch dbh and larger is 47 cubic feet per
acre per year.

Using standard equipment with wheels or tracks on these
soils causes rutting and compaction when the soils are
moist and displacement of the surface layer when the soils
are dry. Puddling can occur when they soils are wet. Using
low pressure ground equipment reduces soil damage and
helps to maintain productivity. Rock outcrop

can cause breakage of timber and hinder yarding
operations. In winter, snowpack hinders the use of
equipment and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on these
soils. Skid trails, firebreaks, and other surface disturbances
are subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.
Roads are more costly to construct and maintain on the
steeper slopes. Soil compaction is increased in areas where
yarding paths and skid trails are forced to converge to avoid
large outcrops of rock.

The reforestation of cutover areas by Douglas-fir, western
larch, lodgepole pine, and ponderosa pine takes place
naturally where seed trees are present. If openings are
made in the canopy, invading brush species that are not
controlled will delay the establishment of regeneration.
Areas also can be reforested by the planting of Douglas-fir,
western larch, or grand fir seedlings.

These soils are suited to grazing and browsing. In most
areas, the native understory vegetation is mainly pinegrass,
creambush oceanspray, common snowberry, and Saskatoon
serviceberry. Overgrazing causes desirable plants, such as
pinegrass, to decrease and less desirable plants to
increase. Adapted grasses and legumes can be seeded in
overgrazed or recently disturbed areas to reduce erosion
and provide desirable forage.

These soils are poorly suited to homesite development.
The main limitations are steepness of slope and Rock
outcrop. Excavations for building sites are limited by Rock
outcrop. Special design of buildings is needed to overcome
the limitation imposed by slope. The main limitations for
septic tank absorption fields are depth to rock, steepness of
slope, and Rock outcrop. Special design is needed because
of the limited depth of soil over the bedrock. Rock outcrop
may interfere with the placement of absorption lines.

The soils in this complex are in capability, subclass Vs,
nonirrigated.

132-Leadpoint-Rock outcrop complex, 40 to 65 percent
slopes. The soils in this complex are on side slopes of
foothills. Slopes are convex. The native vegetation is shrubs,
forbs, and grasses. Elevation is 2,500 to 5,000 feet. The
average annual precipitation is about 27 inches, and the
average annual air temperature is about 44° F. The frost-free
season is 80 to 100 days. This complex is about 65 percent
Leadpoint silt loam, 40 to 65 percent slopes, and about 20
percent Rock outcrop.
Included with this complex in mapping are areas of-
e calcareous Ahren loam, 40 to 65 percent slopes
along drainageways
e Aits loam, 40 to 65 percent slopes-on concave
slopes



e Belzar silt loam, 40 to 65 percent slopes-on
upper side slopes in places of contact with
limestone

e Smackout loam, 40 to 65 percent slopes-along
drainageways and on concave slopes

e calcareous Waits loam, 40 to 65 percent slopes
on concave slopes

¢ very shallow and very stony soils

e poorly drained soils in drainageways and soils
adjacent to seeps and springs

e talus downslope from Rock outcrop

The included areas make up about 15 percent of the
total acreage.

The Leadpoint soil is moderately deep and well drained. It
formed in glacial till, residuum, and colluvium weathered
from shale, with an admixture of volcanic ash and loess in
the surface layer. Typically, the surface of this soil is
covered with a mat of partially decomposed organic litter
about 2 inches thick. The surface layer is very dark gray silt
loam about 9 inches thick. The subsaoil is very dark gray
shaly silt loam about 15 inches thick. The substratum is
black shaly loam about 14 inches thick. Below that is
fractured shale at a depth of about 38 inches. The depth to
weathered bedrock ranges from 20 to 40 inches. The
surface layer and the underlying material are intermittently
calcareous.

The permeability of the Leadpoint soil is moderate, and
the available water capacity is high. The effective rooting
depth is 20 to 40 inches. Runoff is very rapid, and the
hazard of water erosion is very high.

Rock outcrop consists of areas of exposed limestone
and calcareous shale. Most areas have steep or very steep
slopes.

The soils in this complex are used for woodland.

These soils are suited to the production of Douglas-fir.
They are also suited to western larch, western redcedar,
grand fir, ponderosa pine, lodgepole pine, and western
hemlock.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 93 on the Leadpoint soil. The basal area is
about 52 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of trees
6.6 inches in diameter at breast height (dbh) and larger is 40
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 47 cubic feet per acre per year.

The main limitation of these soils for the harvesting of
timber is steepness of slope. Using standard equipment with
wheels or tracks causes rutting and compaction when the
soils are moist and displacement of the surface layer when
the soils are dry. Puddling can occur when the soils are wet.
Cable yarding systems are safer to use, cause less soil
damage, and help to maintain productivity. Rock outcrop
can cause breakage of timber and hinder yarding
operations. In winter, snowpack hinders the use of
equipment and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on

these soils. Yarding paths, skid trails, firebreaks, and other
surface disturbances are subject to rifling and gullying.
Seeding the spoil from excavations reduces rill and gully
erosion and sloughing. Roads are more costly to construct
and maintain on the steeper slopes. Large cut and fill
operations remove the soil from productive use if roads are
located at mid slope. Soil compaction is increased in areas
where yarding paths and skid trails are forced to converge
to avoid large outcrops of rock.

The reforestation of cutover areas by Douglas-fir, western
larch, lodgepole pine, and ponderosa pine takes place
naturally where seed trees are present. Rock outcrop limits
the even distribution of reforestation. If openings are made in
the canopy, invading brush species that are not controlled
will delay the establishment of regeneration. Areas also can
be reforested by the planting of Douglas-fir, western larch, or
grand fir seedlings.

In most areas of these soils, the native understory
vegetation is mainly pinegrass creambush oceanspray,
common snowberry, and Saskatoon serviceberry.

The soils in this complex are in capability subclass
VlIs, nonirrigated.

133-Maki gravelly loam, 25 to 40 percent slopes. This
moderately deep, well drained soil is on foot slopes of
foothills. It formed in residuum, colluvium, and glacial till
derived from calcareous rock, with an admixture of volcanic
ash and loess in the surface layer. The aspect is mainly to
the south and west. Slopes are convex. The native
vegetation is conifers, forbs, shrubs, and grasses. Elevation
is 1,400 to 4,500 feet. The average annual precipitation is
about 20 inches, and the average annual air temperature is
about 47° F. The frost-free season is 100 to 130 days.
Typically, the surface of this soil is covered with a mat of
partially decomposed organic litter about 1 inch thick. The
surface layer is pale brown gravelly loam about 8 inches
thick. The subsoil is pale brown very gravelly loam about 15
inches thick. Below that is fractured shale at a depth of
about 23 inches. The depth to bedrock ranges from 20 to
40 inches.
Included with this soil in mapping are areas of-
e Aquolls, sloping-in concave places on lower foot
slopes
e Dehart gravelly sandy loam, 25 to 40 percent
slopes, and Koseth loam, 15 to 40 percent
slopes-on concave slopes
e Hagen sandy loam, 15 to 40 percent slopes-on
outwash terraces on lower foot slopes
e Maki gravelly loam, 40 to 65 percent slopes-on
upper foot slopes
e soils on outwash and lakebed terraces-on the
lower parts of foot slopes
e Rock outcrop on knobs and ridges
The included areas make up about 15 percent of the
total acreage.
The permeability of this Maki soil is moderate, and the
available water capacity is low. The effective rooting



depth is 20 to 40 inches. Runoff is rapid, and the hazard of
water erosion is high.

This soil is used for grazeable woodland.

This soil is suited to the production of Douglas-fir.
Ponderosa pine also grows on this soil.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 81 on the Maki soil. The basal area is about 42
percent of normal, even-aged, unmanaged stands. Thus, the
mean annual increment at 80 years of age of trees 6.6
inches in diameter at breast height (dbh) and larger is 24
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 30 cubic feet per acre per year.

The proper design of road drainage systems and care in

the placement of culverts help to control erosion on this
soil. Skid trails, firebreaks, and other surface disturbances
are subject to rilling and gullying Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.
Roads are more costly to construct and maintain on the
steeper slopes.

The reforestation of cutover areas by Douglas-fir and
ponderosa pine takes place naturally where seed trees are
present. However, the high soil surface temperatures in
summer and the low available water capacity reduce the
chances of seedling survival. Areas also can be reforested by
the planting of ponderosa pine or Douglas-fir seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly bluebunch
wheatgrass, Idaho fescue, pinegrass, arrowleaf
balsamroot, and sagebrush. Overgrazing causes desirable
plants, such as bluebunch wheatgrass and Idaho fescue, to
decrease and less desirable plants to increase. Adapted
grasses and legumes can be seeded in overgrazed or
recently disturbed areas to reduce erosion and provide
desirable forage.

This soil is poorly suited to homesite development. The
main limitation is steepness of slope. Special design of
buildings is needed to overcome this limitation. Excavations
for building sites are limited by bedrock. The main limitations
for septic tank absorption fields are the moderate depth to
bedrock and steepness of slope. Special design is needed
because of the limited depth of soil over the bedrock.

This soil is in capability subclass Vle, nonirrigated.

134-Maki gravelly loam, 40 to 65 percent slopes. This
moderately deep, well drained soil is on side slopes of
foothills. It formed in residuum, colluvium, and glacial till
derived from calcareous rock, with an admixture of volcanic
ash and loess in the surface layer. The aspect is mainly to
the south and west. Slopes are convex. The native
vegetation is conifers, forbs, shrubs, and grasses. Elevation
is 1,400 to 4,500 feet. The average annual precipitation is
about 20 inches, and the average annual air temperature is
about 47° F. The frost-free season is 100 to 130 days.

Typically, the surface of this soil is covered with a mat of
partially decomposed organic litter about 1 inch thick.

The surface layer is pale brown gravelly loam about 8
inches thick. The subsaoil is pale brown very gravelly

loam about 15 inches thick. Below that is fractured shale

at a depth of about 23 inches. The depth to bedrock

ranges from 20 to 40 inches.
Included with this soil in mapping are areas of-

e Aquolls, sloping-in concave places on lower side
slopes

e Dehart gravelly sandy loam, 40 to 65 percent
slopes, and Koseth loam, 40 to 65 percent
slopes-on concave slopes

e Hagen sandy loam, 15 to 40 percent slopes-on
outwash terraces and terrace escarpments

e Maki gravelly loam, 25 to 40 percent slopes-on
lower foot slopes

e a soil on lakebed terrace escarpments and
drainage side slopes

e Rock outcrop on knobs and ridges

The included areas make up about 20 percent of the total
acreage.

The permeability of this Maki soil is moderate, and the
available water capacity is low. The effective rooting depth is
20 to 40 inches. Runoff is very rapid, and the hazard of
water erosion is very high.

This soil is used for grazeable woodland.

This soil is suited to the production of Douglas-fir.
Ponderosa pine also grows on this soil.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 81 on the Maki soil. The basal area is about 42
percent of normal, even-aged, unmanaged stands. Thus, the
mean annual increment at 80 years of age of trees 6.6
inches in diameter at breast height (dbh) and larger is 24

cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 30 cubic feet per acre per year.

The main limitation of this soil for the harvesting of
timber is steepness of slope. In skidding operations, the
steep slopes restrict the use of equipment with wheels or
tracks. Cable yarding systems generally are safer to use
and cause less displacement of the soil.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Yarding paths, skid trails, firebreaks, and other surface
disturbances are subject to rilling and gullying. Seeding the
spoil from excavations reduces rill and gully erosion and
sloughing. Roads are more costly to construct and maintain
on the steeper slopes. Large cut and fill operations remove
the soil from productive useif roads are located at mid
slope.

The reforestation of cutover areas by Douglas-fir and
ponderosa pine takes place naturally where seed trees are
present. However, the high soil surface temperatures in
summer and the low available water capacity reduce the
chances of seedling survival. Areas also can be reforested
by the planting of ponderosa pine or Douglas-fir seedlings.

This soil is suited to grazing and browsing. In most
areas, the native understory vegetation is mainly



bluebunch wheatgrass, Idaho fescue, pinegrass, arrowleaf
balsamroot, and sagebrush. Overgrazing causes desirable
plants, such as bluebunch wheatgrass and Idaho fescue, to
decrease and less desirable plants to increase. The location
of salt licks, stockwatering facilities, and roads and trails
should be carefully considered because steepness of slope
may limit access by livestock. Adapted grasses and legumes
can be seeded in overgrazed or recently disturbed areas to
reduce erosion and provide desirable forage.

This soil is in capability subclass Vlle, nonirrigated.

135-Maki-Rock outcrop complex, 25 to 40 percent
slopes. The soils in this complex are on foot slopes of
foothills. The aspect is mainly to the south arid west. Slopes
are convex. The native vegetation is conifers, forbs, shrubs,
and grasses. Elevation is 1,400 to 4,500 feet. The average
annual precipitation is about 20 inches, and the average
annual air temperature is about 47° F. The frost-free season
ranges from 100 to 130 days. This complex is about 60
percent Maki gravelly loam, 25 to 40 percent slopes, and
about 25 percent Rock outcrop.
Included with this complex in mapping are areas of-
e Aquolls, sloping-in concave places on lower foot
slopes
e Dehart gravelly sandy loam, 25 to 40 percent slopes,
and Koseth loam, 15 to 40 percent slopes-on
concave slopes

e Hagen sandy loam, 15 to 40 percent slopes-on
outwash terraces on lower foot slopes

¢ soils on outwash and lakebed terraces-on the
lower parts of foot slopes

e very stony and very shallow soils

The included areas make up about 15 percent of the
total acreage.

The Maki soil is moderately deep and well drained. It
formed in residuum, colluvium, and glacial till weathered from
calcareous rock, with an admixture of volcanic ash and loess
in the surface layer. Typically, the surface of this soil is
covered with a mat of partially decomposed organic litter
about 1 inch thick. The surface layer is pale brown gravelly
loam about 8 inches thick. The; subsoil is pale brown very
gravelly loam about 15 inches thick. Below that is fractured
shale at a depth of about 23 inches. The depth to
weathered bedrock ranges from 20 to 40 inches.

The permeability of this Maki soil is moderate, and the
available water capacity is low. The effective rooting depth is
20 to 40 inches. Runoff is rapid, and the hazard of water
erosion is high.

Rock outcrop consists of areas of exposed limestone
and calcareous shale. Most areas are steep.

The soils in this complex are used for grazeable
woodland.

These soils are suited to the production of Douglas-fir.
Ponderosa pine also grows on this soil.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 81 on the Maki soil. The basal area is

about 31 percent of normal, even-aged, unmanaged stands.

Thus, the mean annual increment at 80 years of age of trees

6.6 inches in diameter at breast height (dbh) and larger is 18

cubic feet per acre per year. The CMAI at 40 years of trees

0.6 inch dbh and larger is 22 cubic feet per acre per year.
Rock outcrop can cause breakage of timber and

hinder yarding operations.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on these
soils. Skid trails, firebreaks, and other surface disturbances
are subject to rifling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.
Roads are more costly to construct and maintain on the
steeper slopes. Soil compaction is increased in areas where
yarding paths and skid trails are forced to converge to avoid
large outcrops of rock.

The reforestation of cutover areas by Douglas-fir and
ponderosa pine takes place naturally where seed trees are
present. However, the high soil surface temperatures in
summer and the low available water capacity reduce the
chances of seedling survival. Rock outcrop limits the even
distribution of reforestation. Areas also can be reforested by
the planting of ponderosa pine or Douglas-fir seedlings.

These soils are suited to grazing and browsing. In most
areas, the native understory vegetation is mainly bluebunch
wheatgrass, ldaho fescue, pinegrass, arrowleaf balsamroot,
and sagebrush. Overgrazing causes desirable plants, such
as bluebunch wheatgrass and Idaho fescue, to decrease
and less desirable plants to increase. Adapted grasses and
legumes can be seeded in overgrazed or recently disturbed
areas to reduce erosion and provide desirable forage.

These soils are poorly suited to homesite development.
The main limitations are steepness of slope and Rock
outcrop. Excavations for building sites are limited by
bedrock. Special design of buildings is needed to overcome
the limitation imposed by slope. The main limitations for
septic tank absorption fields are the moderate depth to
bedrock, steepness of slope, and Rock outcrop. Special
design is needed because of the limited depth of soil over
the bedrock. Rock outcrop can interfere with the placement
of absorption lines.

The soils in this complex are in capability subclass Vs,
nonirrigated.

136-Maki-Rock outcrop complex, 40 to 65 percent
slopes. The soils in this complex are on side slopes of
foothills. The aspect is mainly to the south and west. Slopes
are complex. The native vegetation is conifers, forbs, shrubs,
and grasses. Elevation is 1,400 to 4,500 feet. The average
annual precipitation is about 20 inches, and the average
annual air temperature is about 47° F. The frost-free season
ranges from 100 to 130 days. This complex is about 60
percent Maki gravelly loam, 40 to 65 percent slopes, and
about 25 percent Rock outcrop.



Included with this complex in mapping are areas of-

e Aquolls, sloping-in concave places on lower side
slopes

e Dehart gravelly sandy loam, 40 to 65 percent
slopes, and Koseth loam, 40 to 65 percent
slopes-on concave slopes

e Hagen sandy loam, 15 to 40 percent slopes-on
outwash terraces and terrace escarpments

¢ soils on lakebed terrace escarpments and drainage
side slopes

e very stony and very shallow soils

¢ talus downslope from Rock outcrop

The included areas make up about 15 percent of the
total acreage.

The Maki soil is moderately deep and well drained. It
formed in residuum, colluvium, and glacial till weathered from
calcareous rock, with an admixture of volcanic ash and loess
in the surface layer. Typically, the surface of this soil is
covered with a mat of partially decomposed organic litter
about 1 inch thick. The surface layer is pale brown gravelly
loam about 8 inches thick. The subsoil is pale brown very
gravelly loam about 15 inches thick. Below that is fractured,
calcareous shale at a depth of about 23 inches. The depth to
weathered bedrock ranges from 20 to 40 inches.

The permeability of the Maki soil is moderate, and the
available water capacity is low. The effective rooting depth
is 20 to 40 inches. Runoff is very rapid, and the hazard of
water erosion is very high.

Rock outcrop consists of areas of exposed limestone or
calcareous shale. Most areas are steep or very steep.

The soils in this complex are used for grazeable
woodland.

These soils are suited to the production of Douglas-fir.
Ponderosa pine also grows on these soils.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 81 on the Maki soil. The basal area is about
31 percent of normal, even-aged, unmanaged stands. Thus,
the mean annual increment at 80 years of age of trees 6.6
inches in diameter at breast height (dbh) and larger is 18
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 22 cubic feet per acre per year.

The main limitations of these soils for the harvesting of
timber are steepness of slope and Rock outcrop. In skidding
operations, the steep slopes restrict the use of equipment
with wheels or tracks. Cable yarding systems generally are
safer to use and cause less displacement of the soil. Rock
outcrop can cause breakage of timber and hinder yarding
operations.

The proper design of road drainage system; and care in
the placement of culverts help to control erosion on these
soils. Yarding paths, skid trails, firebreaks, and other surface
disturbances are subject to rilling and gullying. Seeding the
spoil from excavations reduces rill and gully erosion and
sloughing. Roads are more costly to construct and
maintain on the steeper slopes. Large cut and fill operations
remove the soil from productive

use if roads are located at mid slope. Soil compaction is
increased in areas where yarding paths and skid trails are
forced to converge to avoid large outcrops of rock.

The reforestation of cutover areas by Douglas-fir and
ponderosa pine takes place naturally where seed trees are
present. However, the high soil surface temperatures in
summer and the low available water capacity reduce the
chances of seedling survival. Areas also can be reforested
by the planting of ponderosa pine or Douglas-fir seedlings.

These soils are suited to grazing and browsing. In most
areas, the native understory vegetation is mainly bluebunch
wheatgrass, ldaho fescue, pinegrass, arrowleaf balsamroot,
and sagebrush. Overgrazing causes desirable plants, such
as bluebunch wheatgrass and Idaho fescue, to decrease and
less desirable plants to increase. The location of salt licks,
stockwatering facilities, and roads and trails should be
carefully considered because steepness of slope can limit
access by livestock. Adapted grasses and legumes can be
seeded in overgrazed or recently disturbed areas to reduce
erosion and provide desirable forage.

The soils in this complex are in capability subclass
VIls, nonirrigated.

137-Manley silt loam, 0 to 20 percent slopes. This
very deep, well drained soil is on toe slopes and ridgetops of
foothills. It formed in glacial till and is mantled with volcanic
ash. The aspect is mainly to the north and east. Slopes are
concave. The native vegetation is conifers, shrubs, forbs,
and grasses. Elevation is 4,500 to 6,500 feet. The average
annual precipitation is about 35 inches, and the average
annual air temperature is about 40° F. The frost-free season
is 80 to 100 days.

Typically, the surface of this soil is covered with a mat of
partially decomposed organic litter about 2 inches thick. The
upper part of the subsoil is brown silt loam about 7 inches
thick, and the lower part is yellowish brown silt loam and
very pale brown loam about 11 inches thick. The upper part
of the substratum is pale olive very cobbly loam about 12
inches thick. The lower part is pale yellow extremely stony
sandy loam to a depth of 60 inches or more.

Included with this soil in mapping are areas of-

e Aits loam, 15 to 25 percent slopes, and Newbell
silt loam, 25 to 40 percent slopes-on convex,
south- and west-facing slopes

e Buhrig very stony loam, 25 to 40 percent slopes
on ridges, ridgetops, and foot slopes

e Huckleberry silt loam, 25 to 40 percent slopes
on convex slopes in places of contact with shale

e glacial outwash material and soils on lakebed
terraces adjacent to drainageways

e poorly drained soils in drainageways

e Rock outcrop on ridges, ridgetops, and foot
slopes

The included areas make up about 20 percent of the
total acreage.



The permeability of this Manley soil is moderate, and the
available water capacity is high. The effective rooting depth
is 60 inches or more. Runoff is medium, and the hazard of
water erosion is moderate.

This soil is used for woodland.

This soil is well suited to the production of Douglas-fir. It
is also suited to grand fir, western larch, and lodgepole pine.
Based on a 100-year site curve, the mean site index for

Douglas-fir is 103 on the Manley soil. The basal area is
about 78 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of trees
6.6 inches in diameter at breast height (dbh) and larger is 73
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 84 cubic feet per acre per year.

Using standard equipment with wheels or tracks on this
soil causes rutting and compaction when the soil is moist
and displacement of the surface layer when the soil is dry.
Puddling can occur when the soil is, wet. Using low
pressure ground equipment reduces soil damage and helps
to maintain productivity. In winter, snowpack hinders the
use of equipment and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Skid trails, firebreaks, and other surface disturbances
are subject to rifling and gullying Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.

The reforestation of cutover areas by Douglas-fir, western
larch, and lodgepole pine takes place naturally where seed
trees are present. If openings are made in the canopy,
invading brush species that are nit controlled will delay the
establishment of regeneration. Areas also can be reforested
by the planting of grand fir, western larch, or Douglas-fir
seedlings.

In most areas of this soil, the native understory
vegetation is mainly pinegrass, dwarf huckleberry,
thimbleberry, and pachystima.

This soil is poorly suited to homesite development. The
main limitations are large stones and steepness of slope.
Cobbles and large stones can hinder excavations. Special
design of buildings is needed to overcome the limitation
imposed by slope. The main limitations for septic tank
absorption fields are large stones and steepness of slope.
Stones can hinder the placement of absorption lines.
Absorption lines should be installed on the contour.

This soil is in capability subclass Vle, nonirrigated.

138-Manley silt loam, 20 to 40 percent slopes. This
very deep, well drained soil is on foot slopes of foothills. It
formed in glacial till and is mantled with volcanic ash. The
aspect is mainly to the north and east. Slopes are concave.
The native vegetation is conifers, shrubs, forbs, and grasses.
Elevation is 4,500 to 6,500 feet. The average annual
precipitation is about 35

inches, and the average annual air temperature is about 40°
F. The frost-free season is 80 to 100 days.

Typically, the surface of this soil is covered with a mat of
partially decomposed organic litter about 2 inches thick. The
upper part of the subsoil is brown silt loam about 7 inches
thick, and the lower part is yellowish brown silt loam and
very pale brown loam about 11 inches thick. The upper part
of the substratum is pale olive very cobbly loam about 12
inches thick. The lower part is pale yellow extremely stony
sandy loam to a depth of 60 inches or more.

Included with this soil in mapping are areas of-

e Aits loam, 25 to 40 percent slopes, and Newbell
silt loam, 25 to 40 percent slopes-on convex,
south- and west-facing slopes

e Buhrig very stony loam, 25 to 40 percent slopes
on ridges, ridgetops, and foot slopes

e Huckleberry silt loam, 25 to 40 percent slopes
on convex slopes in places of contact with shale

¢ glacial outwash material and soils on lakebed
terraces adjacent to drainageways

¢ poorly drained soils in drainageways

e Rock outcrop on ridges, ridgetops, and foot
slopes

The included areas make up about 20 percent of the
total acreage.

The permeability of this Manley soil is moderate, and the
available water capacity is high. The effective rooting depth
is 60 inches or more. Runoff is rapid, and the hazard of water
erosion is high.

This soil is used for woodland.

This soil is well suited to the production of Douglas-fir. It
is also suited to grand fir, western larch, and lodgepole pine.
Based on a 100-year site curve, the mean site index for

Douglas-fir is 103 on the Manley soil. The basal area is
about 78 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of trees
6.6 inches in diameter at breast height (dbh) and larger is 73
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 84 cubic feet per acre per year.

Using standard equipment with wheels or tracks on this
soil causes rutting and compaction when the soil is moist
and displacement of the surface layer when the soil is dry.
Puddling can occur when the soil is wet. Using low
pressure ground equipment reduces soil damage and helps
to maintain productivity. In winter, snowpack hinders the
use of equipment and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Skid trails, firebreaks, and other surface disturbances
are subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.
Roads are more costly to construct and maintain on the
steeper slopes.

The reforestation of cutover areas by Douglas-fir, western
larch, and lodgepole pine takes place naturally



where seed trees are present. If openings are made in the
canopy, invading brush species that are not controlled will
delay the establishment of regeneration. Areas also can be
reforested by the planting of grand fir, western larch, or
Douglas-fir seedlings.

In most areas of this soil, the native understory
vegetation is mainly pinegrass, dwarf huckleberry,
thimbleberry, and pachystima.

This soil is poorly suited to homesite development. The
main limitation is steepness of slope. Special design of
buildings is needed to overcome this limitation. The main
limitation for septic tank absorption fields is slope.

This soil is in capability subclass Vle, nonirrigated.

139-Manley silt loam, 40 to 65 percent slopes. This
very deep, well drained soil is on side slopes of foothills. It
formed in glacial till and is mantled with volcanic ash. The
aspect is mainly to the north and east. Slopes are concave.
The native vegetation is conifers, shrubs, forbs, and
grasses. Elevation is 4,500 to 6,500 feet. The average
annual precipitation is about 35 inches, and the average
annual air temperature is about 40° F. The frost-free season
is 80 to 100 days.

Typically, the surface of this soil is covered with a mat of
partially decomposed organic litter about 2 inches thick. The
upper part of the subsoil is brown silt loam about 7 inches
thick, and the lower part is yellowish brown silt loam and
very pale brown loam about 11 inches thick. The upper part
of the substratum is pale olive very cobbly loam about 12
inches thick. The lower part is pale yellow extremely stony
sandy loam to a depth of 60 inches or more.

Included with this soil in mapping are areas of-

e Aits loam, 40 to 65 percent slopes, and Newbell silt
loam, 40 to 65 percent slopes-on convex, south-
and west-facing slopes

e Buhrig very stony loam, 40 to 65 percent slopes-

on ridges, ridgetops, and side slopes

Huckleberry silt loam, 40 to 65 percent slopes-on
convex slopes in places of contact with shale
Merkel stony sandy loam, 0 to 40 percent slopes-on
convex, south- and west-facing toe slopes and foot
slopes

e glacial outwash material and soils on lakebed

terraces adjacent to drainageways

e poorly drained soils in drainageways

e Rock outcrop on ridges, ridgetops, and side

slopes

The included areas make up about 25 percent of the
total acreage.

The permeability of this Manley soil is moderate, and the
available water capacity is high. The effective rooting depth
is 60 inches or more. Runoff is very rapid, and the hazard of
water erosion is very high.

This soil is used for woodland.

This soil is well suited to the production of Douglas-fir. It
is also suited to western larch, lodgepole pine, and grand fir.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 103 on the Manley soil. The basal area is
about 78 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of trees
6.6 inches in diameter at breast height (dbh) and larger is 73
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 84 cubic feet per acre per year.

The main limitation of this soil for the harvesting of timber
is steepness of slope. Using standard equipment with
wheels or tracks causes rutting and compaction when the
soil is moist and displacement of the surface layer when the
soil is dry. Puddling can occur when the soil is wet. Cable
yarding systems are safer to use, cause less soil damage,
and help to maintain productivity. In winter, snowpack
hinders the use of equipment and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this soil.
Yarding paths, skid trails, firebreaks, and other surface
disturbances are subject to rilling and gullying. Seeding the
spoil from excavations reduces rill and gully erosion and
sloughing. Roads are more costly to construct and maintain
on the steeper slopes. Large cut and fill operations remove
the soil from productive use if roads are located at mid
slope.

The reforestation of cutover areas by Douglas-fir, grand fir,
western larch, and lodgepole pine takes place naturally
where seed trees are present. If openings are made in the
canopy, invading brush species that are not controlled will
delay the establishment of regeneration. Areas also can be
reforested by the planting of grand fir, western larch, or
Douglas-fir seedlings.

In most areas of this soil, the native understory
vegetation is mainly pinegrass, dwarf huckleberry,
thimbleberry, and pachystima.

This soil is in capability subclass Vlle, nonirrigated.

140-Manley-Rock outcrop complex, 0 to 40 percent
slopes. The soils in this complex are on toe slopes, foot
slopes, and ridgetops of foothills. The aspect is mainly to the
north and east. Slopes are concave. The native vegetation is
conifers, shrubs, forbs, and grasses. Elevation is 4,500 to
6,500 feet. The average annual precipitation is about 35
inches, and the average annual air temperature is about 40°
F. The frost-free season is 80 to 100 days. This complex is
about 70 percent Manley silt loam, 0 to 40 percent slopes,
and about 15 percent Rock outcrop.
Included with this complex in mapping are areas of-
e Aits loam, 25 to 40 percent slopes, and Newbell
silt loam, 25 to 40 percent slopes-on convex,
south- and west-facing slopes
e Buhrig very stony loam, 25 to 40 percent slopes
on ridges, ridgetops, and foot slopes
e Huckleberry silt loam, 25 to 40 percent slopes
on convex slopes in places of contact with shale
¢ glacial outwash material and soils on lakebed
terraces adjacent to drainageways



e poorly drained soils in drainageways

e very stony and very shallow soils adjacent to Rock
outcrop

e Rock outcrop on ridges, ridgetops, and foot slopes

The included areas make up about 15 percent of the
total acreage.

The Manley soil is very deep and well drained. It formed in
glacial till and is mantled with volcanic ash. Typically, the
surface of this soil is covered with a mat of partially
decomposed organic litter about 2 inches thick. The upper
part of the subsoil is brown silt loam, and the lower part is
yellowish brown silt loam and very pale brown loam about
11 inches thick. The upper part of the substratum is pale
olive very cobbly loam about 12 inches thick. The lower part
of the substratum is pale yellow extremely stony sandy loam
to a depth of 60 inches or more.

The permeability of this Manley soil is moderate, and the
available water capacity is high. The effective rooting depth
is 60 inches or more. Runoff is rapid, and the hazard of
water erosion is high.

Rock outcrop consists of areas of exposed granite and
quartzite. Most areas are moderately steep.

The soils in this complex are used for woodland.

These soils are well suited to the production of
Douglas-fir. They are also suited to grand fir, western
larch, and lodgepole pine.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 103 on the Manley soil. The basal area is
about 66 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of trees
6.6 inches in diameter at breast height (dbh) and larger is 61
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 71 cubic feet per acre per year.

Using standard equipment with wheels or tracks on this
soil causes rutting and compaction when the soils are moist
and displacement of the surface layer when the soils are dry.
Puddling can occur when the soils are wet. Using low
pressure ground equipment reduces soil damage and helps
to maintain productivity. 'Rock outcrop can cause breakage of
timber and hinder yarding operations. In winter, snowpack
hinders the use of equipment and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on these
soils. Skid trails, firebreaks, and other surface disturbances
are subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.
Roads are more costly to construct and maintain on soils
that have slopes of more than 25 percent. Soil compaction
is increased in areas where yarding paths and skid trails are
forced to converge to avoid large outcrops of rock.

The reforestation of cutover areas by Douglas-fir, western
larch, grand fir, and lodgepole pine takes place naturally
where seed trees are present. Rock outcrop

limits the even distribution of reforestation. If openings are
made in the canopy, invading brush species that are not
controlled will delay the establishment of regeneration.
Areas also can be reforested by the planting of grand fir,
western larch, or Douglas-fir seedlings.

In most areas of these soils, the native understory
vegetation is mainly pinegrass, dwarf huckleberry,
thimbleberry, and pachystima.

These soils are poorly suited to homesite development.
The main limitations are steepness of slope and Rock
outcrop. Special design of buildings is needed to overcome
the limitation imposed by slope. Excavations for building
sites are limited by bedrock. The main limitations for septic
tank absorption fields are slope and Rock outcrop. Rock
outcrop can interfere with the placement of absorption lines.

The soils in this complex are in capability subclass Vs,
nonirrigated.

141-Manley-Rock outcrop complex, 40 to 65 percent
slopes. The soils in this complex are on side slopes of
foothills. The aspect is mainly to the north and east. Slopes
are concave. The native vegetation is conifers, shrubs, forbs,
and grasses. Elevation is 4,500 to 6,500 feet. The average
annual precipitation is about 35 inches, and the average
annual air temperature is about 40° F. The frost-free season
is 80 to 100 days. This complex is about 70 percent Manley
silt loam, 40 to 65 percent slopes, and about 15 percent
Rock outcrop.
Included with this complex in mapping are areas of-
e Aits loam, 40 to 65 percent slopes, and Newbell
silt loam, 40 to 65 percent slopes-on convex,
south- and west-facing slopes
e Buhrig very stony loam, 40 to 65 percent slopes-
on ridges, ridgetops, and side slopes
e Huckleberry silt loam, 40 to 65 percent slopes-
on convex slopes in places of contact with shale

e Merkel stony sandy loam, 0 to 40 percent
slopes-on convex, south- and west-facing toe
slopes and foot slopes

¢ glacial outwash material and soils on lakebed
terraces adjacent to drainageways

e poorly drained soils in drainageways

e Rock outcrop on ridges, ridgetops, and side
slopes

The included areas make up about 15 percent of the
total acreage.

The Manley soil is very deep and well drained. It formed in
glacial till and is mantled with volcanic ash. Typically, the
surface of this soil is covered with a mat of partially
decomposed organic litter about 2 inches thick. The upper
part of the subsoil is brown silt loam about 7 inches thick,
and the lower part is yellowish brown silt loam and very pale
brown loam about 11 inches thick. The upper part of the
substratum is pale olive very cobbly loam about 12 inches
thick. The lower part is pale yellow extremely stony sandy
loam to a depth of 60 inches or more.



The permeability of this Manley soil is moderate, and the
available water capacity is high. The effective rooting depth
is 60 inches or more. Runoff is very rapid, and the hazard of
water erosion is very high.

Rock outcrop consists of areas of exposed granite and
quartzite. Most areas are moderately steep.

The soils in this complex are used for woodland.

These soils are well suited to the production of
Douglas-fir. They are also suited to grand fir, western
larch, and lodgepole pine.

Based on a 100-year site curve, the mean site index for

Douglas-fir is 103 on the Manley soil. The basal area is about

66 percent of normal, even-aged, unmanaged stands. Thus,
the mean annual increment at 80 years of age of trees
6.6 inches in diameter at breast height (dbh) and larger is 61
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 71 cubic feet per acre per year.

The main limitation of these soils for the harvesting of
timber is steepness of slope. Using standard equipment with
wheels or tracks causes rutting and compaction when the
soils are moist and displacement of the surface layer when
the soils are dry. Puddling can occur when the soils are wet.
Cable yarding systems are safer to use, cause less soil
damage, and help to maintain productivity. Rock outcrop can
cause breakage of timber and hinder yarding operations. In
winter, snowpack hinders the use of equipment and limits
access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion. Yarding
paths, skid trails, firebreaks, and other surface disturbances
are subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.
Roads are more costly to construct and maintain on the
steeper slopes. Large cut and fill operations remove the soil
from productive use if the roads are located at mid slope.
Soil compaction is increased in areas where yarding paths
and skid trails are forced to converge to avoid large
outcrops of rock.

The reforestation of cutover areas by Douglas-fir, western
larch, grand fir, and lodgepole pine takes place naturally
where seed trees are present. Rock outcrop limits the even
distribution of reforestation. If openings are made in the
canopy, invading brush species that are not controlled will
delay the establishment of regeneration. Areas also can be
reforested by the planting of grand fir, western larch, or
Douglas-fir seedlings.

In most areas of these soils, the native understory
vegetation is mainly pinegrass, dwarf huckleberry,
thimbleberry, and pachystima.

The sails in this complex are in capability subclass
VlIs, nonirrigated.

142-Marble loamy sand, 5 to 25 percent slopes. This
very deep, excessively drained soil is on terraces that have
dunelike relief. It formed in wind-worked, mixed sandy
outwash material. The native vegetation is

scattered conifers, forbs, and grasses. Elevation is 1,500 to
2,500 feet. The average annual precipitation is about 18
inches, and the average annual air temperature is about 47°
F. The frost-free season is 110 to 130 days.

Typically, the surface of this soil is covered with a thin
mat of partially decomposed litter. The surface layer is
grayish brown loamy sand about 8 inches thick. The
underlying material is light brownish gray loamy sand about
22 inches thick and has a few, thin, brown lamellae. It is
underlain by multicolored coarse sand to a depth of 60
inches or more.

Included with this soil in mapping are areas of-

e Bisbee loamy fine sand, 0 to 15 percent slopes
on similar landscape positions

e Dart loamy coarse sand, 0 to 8 percent slopes
on planar terraces

e Hagen sandy loam, 0 to 15 percent slopes, and
Springdale sandy loam, 0 to 15 percent slopes
on sloping terraces

e Hardesty silt loam-on bottom lands and in basins

The included areas make up about 20 percent of the
total acreage.

The permeability of this Marble soil is rapid, and the
available water capacity is moderate. The effective rooting
depth is 60 inches or more. Runoff is slow. The hazard of
water erosion is slight to moderate, and the hazard of wind
erosion is high.

This soil is used for grazeable woodland. Some areas are
used for nonirrigated and irrigated crops.

This soil is suited to the production of ponderosa pine.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 84 on the Marble soil. The basal area is
about 57 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of trees
6.6 inches in diameter at breast height (dbh) and larger is
35 cubic feet per acre per year. The CMAI at 40 years of
trees 0.6 inch dbh and larger is 43 cubic feet per acre per
year.

The main limitation of this soil is the loose, sandy
surface layer. The loose sand hinders the use of
equipment with wheels, especially when the soil is very dry.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Skid trails, firebreaks, and other surface disturbances
are subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.

The reforestation of cutover areas by ponderosa pine
takes place naturally where seed trees are present.
However, the high soil surface temperatures in summer and
the low available water capacity reduce the chances of
seedling survival. Areas also can be reforested by the
planting of ponderosa pine seedlings.

This soil is suited to grazing and browsing. In most
areas, the native understory vegetation is mainly
bluebunch wheatgrass, Idaho fescue, prairie junegrass,
pinegrass, elk sedge, and common yarrow. Overgrazing



causes desirable plants, such as bluebunch wheatgrass and
Idaho fescue, to decrease and less desirable plants to
increase. Adapted grasses and legumes can be seeded in
overgrazed or recently disturbed areas to reduce erosion
and provide desirable forage.

The main limitations of this soil for the production of
nonirrigated wheat, oats, barley, alfalfa, and grass is the
hazard of wind erosion. Minimum tillage and early seeding at
right angles to the erosive winds can control wind erosion
on nonirrigated cropland. Leaving crop residue on the
surface helps to conserve moisture and control wind
erosion. Grass, legumes, or grass and legumes planted in
rotation also provide excellent wind erosion control. In
addition, divided slope farming, stripcropping, diversions, or
terraces may be needed to control erosion on nonirrigated
cropland. A suitable crop rotation on this soil is alfalfa and
grass for 4 to 8 years followed by grain for 2 years.

Sprinkler irrigation is the best method of applying water
for the production of irrigated grass-legume hay. The main
limitations are the moderate available water capacity and
the hazard of wind erosion. Application of water should be
adjusted to the available water capacity, the water intake
rate, and the crop needs to avoid over irrigation and
leaching of plant nutrients.

This soil is poorly suited to homesite development. The
main limitation is steepness of slope. Special design of
buildings is needed to overcome this limitation. In addition,
cutbanks are not stable and are subject to caving. The main
limitations for septic tank absorption fields are rapid
permeability and steepness of slope. The contamination of
ground water supplies as a result of seepage is a possibility.
Absorption lines should be installed on the contour.

This soil is in capability subclass Ve, nonirrigated and

irrigated.

143-Martella silt loam, 0 to 5 percent slopes. This very

deep, moderately well drained soil is on terraces. It formed
in glacial lake sediment and is mantled with volcanic ash and
loess. The native vegetation is conifers, grasses, forbs, and
shrubs. Elevation is 2,000 to 3,000 feet. The average annual
precipitation is about 25 inches, and the average annual air
temperature is about 44° F. The frost-free season ranges
from 90 to 110 days.

Typically, the surface of this soil is covered with a mat of
partially decomposed organic litter about 2 1/2 inches thick.
The thin subsurface layer is light gray very fine sandy loam
about 1/4 inch thick. The upper Dart of the subsoil is very
pale brown silt loam about 13 inches thick, and the lower
part is light gray silt loam and silty clay loam about 17
inches thick. The substratum is light gray, laminated silt
loam to a depth of 60 inches or more. In places is a similar
soil that is calcareous.

Included with this soil in mapping are areas of-

e Bonner silt loam, 0 to 10 percent slopes, Clayton
fine sandy loam, 0 to 5 percent, and Hodgson silt

loam, O to 3 percent slopes-on similar
landscape positions
e Aits loam, 0 to 15 percent slopes-on toe slopes

The included areas make up about 15 percent of the
total acreage.

The permeability of this Martella soil is moderately slow,
and the available water capacity is very high. The effective
rooting depth is 60 inches or more. Runoff is slow, and
the hazard of water erosion is slight to moderate. A
perched water table is at a depth of 24 to 36 inches
during the months of February to April.

This soil is used for grazeable woodland and for
nonirrigated and irrigated crops.

This soil is well suited to the production of Douglas-fir. It
is also suited to ponderosa pine, western larch, and
lodgepole pine.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 107 on the Martella soil. The basal area is
about 71 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of
trees 6.6 inches in diameter at breast height (dbh) and
larger is 71 cubic feet per acre per year. The CMAI at 40
years of trees 0.6 inch dbh and larger is 82 cubic feet per
acre per year.

Using standard equipment with wheels or tracks on this
soil causes rutting and compaction when the soil is moist
and displacement of the surface layer when the soil is dry.
Using low pressure ground equipment reduces soil damage
and helps to maintain productivity. Puddling can occur when
the soil is wet, and unsurfaced roads and skid trails become
sticky, slick, and almost impassable.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion. Skid trails,
firebreaks, and other surface disturbances are subject to
rilling and gullying. Seeding the spoil from excavations
reduces rill and gully erosion and sloughing.

The reforestation of cutover areas by Douglas-fir, western
larch, lodgepole pine, and ponderosa pine takes place
naturally where seed trees are present. If openings are made
in the canopy, invading brush species that are not controlled
will delay the establishment of regeneration. Areas also can
be reforested by the planting of ponderosa pine, Douglas-fir,
or western larch seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly pinegrass,
common snowberry, spirea, and rose. Overgrazing causes
desirable plants, such as pinegrass, to decrease and less
desirable plants to increase. Adapted grasses and legumes
can be seeded in overgrazed or recently disturbed areas to
reduce erosion and provide desirable forage.

The main limitation of this soil for the production of
irrigated and nonirrigated wheat, barley, alfalfa, and grass is
wetness. In some years, spring planting may be delayed
because of wetness. Alfalfa and winter wheat are not suited
to this soil because of wetness and the



hazard of flooding. Proper drainage, cleaning out of
channels, and protective levees help to control flooding and
lower the water table. Incorporating crop residue into the
surface layer helps to maintain good tilth. Proper timing of
minimum tillage helps to avoid compaction. A suitable crop
rotation on this soil is annual grain for 2 to 3 years followed
by alfalfa and grass for 4 to 8 years.

Sprinkler irrigation is the best method of applying water
for the production of irrigated wheat and grass-legume hay.
Application of water should be adjusted to the available
water capacity, the water intake rate, and the crop needs
to avoid over irrigation and leaching of plant nutrients.

This soil is well suited to homesite development. The main
limitation for septic tank absorption fields is moderately slow
permeability. Using sandy backfill for the trench and long
absorption lines help to compensate for the restricted
permeability.

This soil is in capability subclass llle, nonirrigated and
irrigated.

144-Martelia silt loam, 5 to 15 percent slopes. This
very deep, moderately well drained soil is on undulating
terraces. It formed in glacial lake sediment and is mantled
with volcanic ash and loess. The native vegetation is conifers,
grasses, forbs, and shrubs. Elevation is 2,000 to 3,000 feet.
The average annual precipitation is about 25 inches, and the
average annual air temperature is about 44° F. The frost-free
season ranges from 90 to 110 days.

Typically, the surface of this soil is covered with a mat of
partially decomposed organic litter about 2 1/2 inches thick.
The thin subsurface layer is light gray very fine sandy loam
1/4 inch thick. The upper part of the subsoil is very pale brown
silt loam about 13 inches thick, and the lower part is light
gray silt loam and silty clay loam about 17 inches thick.
The substratum is light gray, laminated silt loam to a depth of
60 inches or more. In places is a similar soil that is
calcareous.

Included with this soil in mapping are areas of-

e Bonner silt loam, 0 to 10 percent slopes, Clayton
fine sandy loam, 5 to 15 percent slopes,
Hodgson silt loam, 3 to 15 percent slopes, and
Laketon silt loam, 5 to 15 percent slopes-on
similar landscape positions

e Aits loam, 15 to 25 percent slopes-on toe slopes

e poorly drained soils in depressions

The included areas make up about 20 percent of the
total acreage.

The permeability of this Martella soil is moderately slow,
and the available water capacity is very high. The effective
rooting depth is 60 inches or more. Runoff is medium, and
the hazard of water erosion is moderate. A perched water
table is at a depth of 24 to 36 inches during the months of
February to April.

This soil is used for grazeable woodland and for
nonirrigated and irrigated crops.

This soil is well suited to the production of Douglas-fir.
It is also suited to ponderosa pine, western larch, and
lodgepole pine.

Based on a 100-year site curve, the mean site index
for Douglas-fir is 107 on the Martella soil. The basal area
is about 71 percent of normal, even-aged, unmanaged
stands. Thus, the mean annual increment at 80 years of
age of trees 6.6 inches in diameter at breast height (dbh)
and larger is 71 cubic feet per acre per year. The CMAI
at 40 years of trees 0.6 inch dbh and larger is 82 cubic
feet per acre per year.

Using standard equipment with wheels or tracks on
this soil causes rutting and compaction when the soil is
moist and displacement of the surface layer when the
soil is dry. Using low pressure ground equipment reduces
soil damage and helps to maintain productivity. Puddling
can occur when the soil is wet, and unsurfaced roads and
skid trails become sticky, slick, and almost impassable.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Skid trails, firebreaks, and other surface disturbances
are subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.

The reforestation of cutover areas by Douglas-fir, western
larch, lodgepole pine, and ponderosa pine takes place
naturally where seed trees are present. If openings are made
in the canopy, invading brush species that are not controlled
will delay the establishment of regeneration. Areas also can
be reforested by the planting of ponderosa pine, Douglas-fir,
or western larch seedlings.

This soil is suited to grazing and browsing. In most
areas, the native understory vegetation is mainly pinegrass,
common snowberry, spirea, and rose. Overgrazing causes
desirable plants, such as pinegrass, to decrease and less
desirable plants to increase. Adapted grasses and legumes
can be seeded in overgrazed and recently disturbed areas
to reduce erosion and provide valuable forage.

The main limitation of this soil for the production of
irrigated and nonirrigated wheat, barley, alfalfa, and grass is
the hazard of water erosion. Minimum tillage, early fall
seeding, and fall chiseling help to control sheet and rill
erosion. Leaving sufficient amounts of crop residue on the
surface helps to maintain good tilth, conserve moisture, and
control erosion. In addition, divided slope farming,
stripcropping, diversions, or terraces may be needed to help
control erosion on nonirrigated cropland. Diversions or tile
intercepts may be needed to overcome seeps in some
areas. Grassed waterways help to control erosion from
concentrated flow in the major draws and waterways. A
suitable crop rotation on this soil is alfalfa and grass for 4
to 8 years followed by grain for 2 or 3 years.

Sprinkler irrigation is the best method of applying
water for the production of irrigated wheat and grass-



legume hay. Application of water should be adjusted to the
available water capacity, the water intake rate, and the
crop needs to avoid over irrigation, erosion, and leaching
of plant nutrients.

This soil is suited to homesite development. The main
limitation is steepness of slope. Special design of buildings
is needed to overcome this limitation. The main limitation for
septic tank absorption fields is moderately slow permeability.
Using sandy backfill for the trench and long absorption lines
help to compensate for the restricted permeability.
Absorption lines should be installed on the contour.

This soil is in capability subclass llle, nonirrigated and
irrigated.

145-Martella silt loam, 15 to 25 percent slopes. This

very deep, moderately well drained soil is on rolling
terraces. It formed in glacial lake sediment and is mantled
with volcanic ash and loess. The native vegetation is
conifers, grasses, forbs, and shrubs. Elevation is 2,000 to
3,000 feet. The average annual precipitation is about 25
inches, and the average annual air temperature is about 44°
F. The frost-free season ranges from 90 to 110 days.

Typically, the surface of this soil is covered with a mat of
partially decomposed organic litter about 2 1/2 inches thick.
The thin subsurface layer is light gray very fine sandy loam
about 1 /4 inch thick. The upper part of the subsoil is very
pale brown silt loam about 13 inches thick, and the lower
part is light gray silt loam and silty clay loam about 17 inches
thick. The substratum is light gray, laminated silt loam to a
depth of 60 inches or more. In places is a similar soil that is
calcareous.

Included with this soil in mapping are areas of-

e Bonner silt loam, 0 to 10 percent slopes, Cedonia
silt loam, 15 to 30 percent slopes, Clayton fine
sandy loam, 5 to 15 percent slopes, and
Hodgson silt loam, 15 to 25 percent slopes-on
similar landscape positions

Aits loam, 25 to 40 percent slopes, and Newbell silt
loam, 25 to 40 percent slopes-on convex foot
slopes

e poorly drained soils in drainageways

The included areas make up about 20 percent of the
total acreage.

The permeability of this Martella soil is moderately slow,
and the available water capacity is very high. The effective
rooting depth is 60 inches or more. Runoff is medium, and
the hazard of water erosion is moderate. A perched water
table is at a depth of 24 to 36 inches during the months of
February to April.

This soil is used for grazeable woodland and for
nonirrigated and irrigated crops.

This soil is well suited to the production of Douglas-fir. It is
also suited to ponderosa pine, western larch, and lodgepole
pine.

Based on a 100-year site curve, the mean site index

for Douglas-fir is 107 on the Martella soil. The basal area

is about 71 percent of normal, even-aged, unmanaged
stands. Thus, the mean annual increment at 80 years of age
of trees 6.6 inches in diameter at breast height (dbh) and
larger is 71 cubic feet per acre per year. The CMAI at 40
years of trees 0.6 inch dbh and larger is 82 cubic feet per
acre per year.

Using standard equipment with wheels or tracks on this
soil causes rutting and compaction when the soil is moist
and displacement of the surface layer when the soil is dry.
Using low pressure ground equipment reduces soil damage
and helps to maintain productivity. Puddling can occur when
the soil is wet, and unsurfaced roads and skid trails become
sticky, slick, and almost impassable.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this soil.
Skid trails, firebreaks, and other surface disturbances are
subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.

The reforestation of cutover areas by Douglas-fir, western
larch, lodgepole pine, and ponderosa pine takes place
naturally where seed trees are present. If openings are made
in the canopy, invading brush species that are not controlled
will delay the establishment of regeneration. Areas also can
be reforested by the planting of ponderosa pine, Douglas-fir,
or western larch seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly pinegrass,
common snowberry, spirea, and rose. Overgrazing causes
desirable plants, such as pinegrass, to decrease and less
desirable plants to increase. Adapted grasses and legumes
can be seeded in overgrazed or recently disturbed areas to
reduce erosion and provide desirable forage.

The main limitation of this soil for the production of
irrigated and nonirrigated wheat, barley, alfalfa, and grass is
the hazard of water erosion. Minimum tillage, early fall
seeding, and fall chiseling help to control sheet and rill
erosion. Leaving sufficient amounts of crop residue on the
surface helps to maintain good tilth, conserve moisture, and
control erosion. In addition, divided slope farming,
stripcropping, diversions, or terraces may be needed to
control erosion on nonirrigated cropland. Diversions or tile
intercepts may be needed to overcome seeps in some
areas. Grassed waterways help to control erosion from
concentrated flow in the major draws and waterways. A
suitable crop rotation on this soil is alfalfa and grass for 4 to
8 years followed by annual grain for 2 years.

Sprinkler irrigation is the best method of applying water for
the production of irrigated grass-legume hay. Application of
water should be adjusted to the available water capacity,
the water intake rate, and the crop needs to avoid over
irrigation, erosion, and leaching of plant nutrients.

This soil is poorly suited to homesite development. The
main limitation is steepness of slope. Special design



of buildings is needed to overcome this limitation. The main
limitations for septic tank absorption fields are moderately
slow permeability and steepness of slope. Using sandy
backfill for the trench and long absorption lines help to
compensate for the restricted permeability.

This soil is in capability subclass IVe, nonirrigated and
irrigated.

146-Martella silt loam, 25 to 40 percent: slopes. This
very deep, moderately well drained soil Is on terrace
escarpments. It formed in glacial lake sediment and is
mantled with volcanic ash and loess. Surfaces are planar.
The native vegetation is conifers, grasses, forbs, and shrubs.
Elevation is 2,000 to 3,000 feet. The average annual
precipitation is about 25 inches, and the average annual air
temperature is about 44° F. The frost-free season ranges
from 90 to 110 days.

Typically, the surface of this soil is covered with a mat of
partially decomposed organic litter about 2 1/2 inches thick.
The thin subsurface layer is light gray very fine sandy loam
about 1/4 inch thick. The upper spar of the subsoil is very
pale brown silt loam about 13 inches thick, and the lower part
is light gray silt loam and silty clay loam about 17 inches
thick. The substratum is light gray, laminated silt loam to a
depth of 60 inches or more. In places is a similar soil that is
calcareous.

Included with this soil in mapping are areas of-

e Aits loam, 40 to 65 percent slopes, and Newbell
silt loam, 40 to 65 percent slopes-or convex
side slopes

e Bonner silt loam, 0 to 10 percent slopes, and
Hodgson silt loam, 3 to 15 percent slopes-on
nearly level to sloping terraces

e poorly drained soils in depressions

The included areas make up about 25 percent of the
total acreage.

The permeability of this Martella soil is moderately slow,
and the available water capacity is very high. The effective
rooting depth is 60 inches or more. Runoff is rapid, and the
hazard of water erosion is high. A perched water table is at a
depth of 24 to 36 inches during the months of February to
April.

This soil is used for grazeable woodland.

This soil is well suited to the production of Douglas-fir. It is
also suited to ponderosa pine, western larch, and lodgepole
pine.

Based on a 100-year site curve, the mean !site index for
Douglas-fir is 107 on the Martella soil. The basal area is
about 71 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of trees
6.6 inches in diameter at breast height (dbh) and larger is 71
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 82 cubic feet per acre per year.

Using standard equipment with wheels or tracks on this soil
causes rutting and compaction when the soil is moist and
displacement of the surface layer when the soil is dry. Using
low pressure ground equipment reduces

soil damage and helps to maintain productivity. Puddling
can occur when the soil is wet, and unsurfaced roads and
skid trails become sticky, slick, and almost impassable.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Skid trails, firebreaks, and other surface disturbances
are subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.
Roads are more costly to construct and maintain on the
steeper slopes.

The reforestation of cutover areas by Douglas-fir, western
larch, lodgepole pine, and ponderosa pine takes place
naturally where seed trees are present. If openings are made
in the canopy, invading brush species that are not controlled
will delay the establishment of regeneration. Areas also can
be reforested by the planting of ponderosa pine, Douglas-fir,
or western larch seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly pinegrass,
common snowberry, spirea, and rose. Overgrazing causes
desirable plants, such as pinegrass, to decrease and less
desirable plants to increase. Adapted grasses and legumes
can be seeded in overgrazed or recently disturbed areas to
reduce erosion and provide desirable forage.

This soil is poorly suited to homesite development. The
main limitation is steepness of slope. Special design of
buildings is needed to overcome this limitation. The main
limitations for septic tank absorption fields are moderately
slow permeability and steepness of slope. Using sandy
backfill for the trench and long absorption lines help to
compensate for the restricted permeability.

This soil is in capability subclass Vle, nonirrigated.

147-Merkel stony sandy loam, 0 to 40 percent
slopes. This very deep, well drained soil is on toe slopes
and foot slopes of foothills. It formed in glacial till derived
mainly from granite, with an admixture of volcanic ash in the
upper part. Slopes are complex. The native vegetation is
conifers, shrubs, forbs, and grasses. Elevation is 3,000 to
4,500 feet. The average annual precipitation is about 28
inches, and the average annual air temperature is about 43°
F. The frost-free season is 90 to 120 days.

Typically, the surface of this soil is covered with a thin
mat of partially decomposed organic litter about 1 inch
thick. The thin subsurface layer is light gray very fine sandy
loam about 1/4 inch thick. The subsoil is brown and pale
brown stony sandy loam about 16 inches thick. The
substratum is pale brown and light brownish gray very
cobbly coarse sandy loam to a depth of 60 inches or more.

Included with this soil in mapping are areas of-
e Aits loam, 25 to 40 percent slopes-on convex,
north- and east-facing foot slopes
e Manley silt loam, 20 to 40 percent slopes-on
concave, north- and east-facing foot slopes



Merkel stony sandy loam, 40 to 65 percent
slopes-on side slopes
Newbell silt loam, 25 to 40 percent slopes-on
convex, south- and west-facing slopes
e soils on lakebed terrace remnants-on the lower
parts of toe slopes and foot slopes

The included areas make up about 15 percent of the
total acreage.

The permeability of this Merkel soil is moderately rapid,
and the available water capacity is moderate. The effective
rooting depth is 60 inches or more. Runoff is medium, and
the hazard of water erosion is moderate.

This soil is used for grazeable woodland.

This soil is suited to the production of Douglas-fir. It is
also suited to ponderosa pine and western larch.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 88 on the Merkel soil. The basal area is about
70 percent of normal, even-aged, unmanaged stands. Thus,
the mean annual increment at 80 years of age of trees 6.6
inches in diameter at breast height (dbh) and larger is 48
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 57 cubic feet per acre per year.

When this soil is wet, unsurfaced roads and skid trails

become sticky, slick, and almost impassable In winter,
snowpack hinders the use of equipment and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control Erosion on this
soil. Skid trails, firebreaks, and other surface disturbances
are subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.
Roads are more costly to construct and maintain on soils
that have slopes of more than 25 percent.

The reforestation of cutover areas by Douglas-fir, western
larch, and ponderosa pine takes place naturally where seed
trees are present. If openings are made in the canopy,
invading brush species that are not controlled will delay the
establishment of regeneration. Areas also can be reforested
by the planting of Douglas-fir, ponderosa pine, or western
larch seedlings.

This soil is suited to grazing and browsing. In most
areas, the native understory vegetation is mainly pinegrass,
dwarf huckleberry, thimbleberry, and pachystima.
Overgrazing causes desirable plants, such as pinegrass, to
decrease and less desirable plants to increase. Adapted
grasses and legumes can be seeded in overgrazed or
recently disturbed areas to reduce erosion and provide
desirable forage.

This soil is poorly suited to homesite development. The
main limitation is steepness of slope. Special design of
buildings is needed to overcome this limitation. In addition,
cutbanks are not stable and are subject to caving. The main
limitation for septic tank absorption fields is slope.

This soil is in capability subclass Vle, nonirrigated.

148-Merkel stony sandy loam, 40 to 65 percent slopes.
This very deep, well drained soil is on side slopes of
foothills. It formed in glacial till derived mainly from granite,
with an admixture of volcanic ash in the upper part. Slopes
are complex. The native vegetation is conifers, shrubs,
forbs, and grasses. Elevation is 3,000 to 4,500 feet. The
average annual precipitation is about 28 inches, and the
average annual air temperature is about 43° F. The frost-
free season is 90 to 120 days.

Typically, the surface of this soil is covered with a thin
mat of partially decomposed organic litter about 1 inch thick.
The thin subsurface layer is light gray very fine sandy loam
about 1/4 inch thick. The subsoil is brown and pale brown
stony sandy loam about 16 inches thick. The substratum is
pale brown and light brownish gray very cobbly coarse
sandy loam to a depth of 60 inches or more.

Included with this soil in mapping are areas of-

o Merkel stony sandy loam, 0 to 40 percent
slopes-on similar landscape positions

e Aits loam, 40 to 65 percent slopes-on convex,
north- and east-facing side slopes

e Manley silt loam, 40 to 65 percent slopes-on
concave, north- and east-facing side slopes

e Newbell silt loam, 40 to 65 percent slopes-on
south- and west-facing slopes

e soils on lakebed terrace remnants-on the lower
parts of foot slopes and side slopes

The included areas make up about 15 percent of the
total acreage.

The permeability of this Merkel soil is moderately rapid,
and the available water capacity is moderate. The effective
rooting depth is 60 inches or more. Runoff is very rapid,
and the hazard of water erosion is very high.

This soil is used for woodland.

This soil is suited to the production of Douglas-fir. It is
also suited to ponderosa pine and western larch.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 88 on the Merkel soil. The basal area is about
70 percent of normal, even-aged, unmanaged stands. Thus,
the mean annual increment at 80 years of age of trees 6.6
inches in diameter at breast height (dbh) and larger is 48
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 57 cubic feet per acre per year.

The main limitation of this soil for the harvesting of timber
is steepness of slope. In skidding operations, the steep
slopes restrict the use of equipment with wheels or tracks.
Cable yarding systems generally are safer to use and cause
less displacement of the soil. Unsurfaced roads and skid
trails become sticky, slick, and almost impassable when the
soil is wet. In winter, snowpack hinders the use of
equipment and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Yarding paths, skid trails, firebreaks, and other surface
disturbances are subject to rilling and gullying. Seeding the
spoil from excavations reduces rill and gully



erosion and sloughing. Roads are more costly to construct
and maintain on the steeper slopes Large cut and fill
operations remove the soil from productive use if roads are
located at mid slope.

The reforestation of cutover areas by Douglas-fir, western
larch, lodgepole pine, and ponderosa pine takes place
naturally where seed trees are present. If openings are
made in the canopy, invading brush species that are not
controlled will delay the establishment of regeneration.
Areas also can be reforested by the planting of Douglas-fir,
ponderosa pine, or western larch seedlings.

In most areas of this soil, the native understory
vegetation is mainly pinegrass, dwarf huckleberry,
thimbleberry, and pachystima.

This soil is in capability subclass Vlle, nonirrigated.

149-Merkel-Rock outcrop complex, 0 to 40 percent
slopes. The soils in this complex are on toe slopes and foot
slopes of foothills. Slopes are complex. The native
vegetation is conifers, shrubs, forbs, and grasses. Elevation
is 3,000 to 4,500 feet. The average annual precipitation is
about 28 inches, and the average annual air temperature is
about 43° F. The frost-free season is 90 to 120 days. This
complex is about 65 percent Merkel stony sandy loam, 0 to
40 percent slopes, and about 20 percent Rock outcrop.

Included with this complex in mapping are areas of-

e Aits loam, 25 to 40 percent slopes-or convex,
north- and east-facing foot slopes

e Manley silt loam, 20 to 40 percent slopes-on
concave, north- and east-facing foot slopes

o Newbell silt loam, 25to 40 percent slopes-on
south- and west-facing slopes

¢ soils on lakebed terrace remnants-on the lower
parts of toe slopes and foot slopes

¢ verystony and very shallow soils

The included areas make up about 15 percent of the
total acreage.

The Merkel soil is verydeep and well drained. It formed in
glacial till weathered mainly from granite, with an admixture
of volcanic ash in the upper part. Typically, the surface of
this soil is covered with a mat of partially decomposed
organic litter about 1 inch thick. The thin subsurface layer is
light gray veryfine sandy loam about 1/4 inch thick. The
subsoil is brown and pale brown stony sandy loam about 16
inches thick. The substratum is pale brown and light
brownish gray very cobbly coarse sandy loam to a depth of
60 inches or more.

The permeability of this Merkel soil is moderately rapid,
and the available water capacity is moderate. The effective
rooting depth is 60 inches or more. Runoff is medium, and
the hazard of water erosion is moderate.

Rock outcrop consists of areas of exposed granite or
quartzite. Most areas are strongly sloping.

The soils in this complex are used for grazeable
woodland.

These soils are suited to the production of Douglas-fir.

They are also suited to ponderosa pine and western larch.
Based on a 100-year site curve, the mean site index for

Douglas-fir is 88 on the Merkel soil. The basal area is about
56 percent of normal, even-aged, unmanaged stands. Thus,
the mean annual increment at 80 years of age of trees 6.6
inches in diameter at breast height (dbh) and larger is 38
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 46 cubic feet per acre per year.

Unsurfaced roads and skid trails become sticky, slick, and
almost impassable when these soils are wet. Rock outcrop
and stones on the surface can cause breakage of timber
and hinder yarding operations. In winter, snowpack hinders
the use of equipment and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on these
soils. Skid trails, firebreaks, and other surface disturbances
are subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.
Roads are more costly to construct and maintain on soils
that have slopes of more than 25 percent. Soil compaction
is increased in areas where yarding paths and skid trails are
forced to converge to avoid large outcrops of rock.

The reforestation of cutover areas by Douglas-fir, western
larch, and ponderosa pine takes place naturally where seed
trees are present. Rock outcrop limits the even distribution of
reforestation. If openings are made in the canopy, invading
brush species that are not controlled will delay the
establishment of regeneration. Areas also can be reforested
by the planting of Douglas-fir, ponderosa pine, or western
larch seedlings.

These soils are suited to grazing and browsing. In most
areas, the native understory vegetation is mainly pinegrass,
dwarf huckleberry, thimbleberry, and pachystima.
Overgrazing causes desirable plants, such as pinegrass, to
decrease and less desirable plants to increase. Adapted
grasses and legumes can be seeded in overgrazed or
recently disturbed areas to reduce erosion and provide
desirable forage.

These soils are poorly suited to homesite development.
The main limitations are steepness of slope and Rock
outcrop. Special design of buildings is needed to
overcome the limitation imposed by slope. Excavations for
building sites are limited by Rock outcrop. In addition,
cutbanks are not stable and are subject to caving. The
main limitations for septic tank absorption fields are
steepness of slope and Rock outcrop. Rock outcrop can
interfere with the placement of absorption lines.

The soils in this complex are in capability subclass Vs,
nonirrigated.

150-Merkel-Rock outcrop complex, 40 to 65 percent
slopes. The soils in this complex are on side



slopes of foothills. Slopes are complex. The native
vegetation is conifers, shrubs, forbs, and grasses. Elevation
is 3,000 to 4,500 feet. The average annual precipitation is
about 28 inches, and the average annual air temperature is
about 43° F. The frost-free season is 90 to 120 days. This
complex is about 65 percent Merkel stony sandy loam, 40 to
65 percent slopes, and about 20 percent Rock outcrop.

Included with this complex in mapping are areas of-

e Aits loam, 40 to 65 percent slopes-or convex,
north- and east-facing side slopes

e Manley silt loam, 40 to 65 percent slopes-on
concave, north- and east-facing side slopes

o Newbell silt loam, 40 to 65 percent slopes-on
north- and east-facing slopes

¢ soils on lakebed terrace remnants-on the lower
parts of foot slopes and side slopes

e very stony and very shallow soils

The included areas make up about 15 percent of the
total acreage.

The Merkel soil is very deep and well drained. It formed in
glacial till weathered mainly from granite, with an admixture
of volcanic ash in the upper part. Typically, the surface of
this soil is covered with a mat of partially decomposed
organic litter about 1 inch thick. The thin subsurface layer is
light gray very fine sandy loam about 1/4 inch thick. The
subsoil is brown and pale brown stony sandy loam about 16
inches thick. The substratum is pale brown and light brownish
gray very cobbly coarse sandy loam to a depth of 60 inches
or more.

The permeability of this Merkel soil is moderately rapid,
and the available water capacity is moderate. The effective
rooting depth is 60 inches or more. Runoff is very rapid, and
the hazard of water erosion is very high.

Rock outcrop consists of areas of exposed granite or
quartzite. Most areas are strongly sloping.

The soils in this complex are used for woodland.

These soils are suited to the production of Douglas-fir.
They are also suited to ponderosa pine and western larch.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 88 on the Merkel soil. The basal area is about
56 percent of normal, even-aged, unmanaged stands. Thus,
the mean annual increment at 80 years of age of trees 6.6
inches in diameter at breast height (dbh) and larger is 38
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 46 cubic feet per acre per year.

The main limitations of these soils for the harvesting of
timber are steepness of slope and Rock outcrop. In skidding
operations, the steep slopes restrict the use of equipment
with wheels or tracks. Cable yarding systems generally are
safer to use and cause less displacement of the soil. Rock
outcrop and stones on the surface can cause breakage of
timber and hinder yarding operations. Unsurfaced roads and
skid trails become sticky, slick, and almost impassable when
these soils are wet. In winter, snowpack hinders the use of
equipment and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on these
soils. Yarding paths, skid trails, firebreaks, and other surface
disturbances are subject to rilling and gullying. Seeding the
spoil from excavations reduces rill and gully erosion and
sloughing. Roads are more costly to construct and maintain
on the steeper slopes. Large cut and fill operations remove
the soil from productive use if the roads are located at mid
slope. Soil compaction is increased in areas where yarding
paths and skid trails are forced to converge to avoid large
outcrops of rock.

The reforestation of cutover areas by Douglas-fir, western
larch, and ponderosa pine takes place naturally where seed
trees are present. If openings are made in the canopy,
invading brush species that are not controlled will delay the
establishment of regeneration. Areas also can be reforested
by the planting of Douglas-fir, ponderosa pine, or western
larch seedlings. In most areas of this soil, the native
understory vegetation is mainly pinegrass, dwarf huckleberry,
thimbleberry, and pachystima.

The sails in this complex are in capability subclass
VlIs, nonirrigated.

151-Mobate gravelly loam, 0 to 30 percent slopes.
This shallow, well drained soil is on foot slopes and
ridgetops of mountains. It formed in residuum derived from
granite, with an admixture of volcanic ash and loess in the
surface layer. The aspect is mainly to the north and east at
lower elevations and to the south and west at higher
elevations. Slopes are convex. The native vegetation is
conifers, shrubs, forbs, and grasses. Elevation is 2,500 to
4,500 feet. The average annual precipitation is about 29
inches, and the average annual air temperature is about 44°
F. The frost-free season is 80 to 100 days.

Typically, the surface of this soil is covered with a mat of
partially decomposed organic litter about 1 inch thick. The
surface layer is grayish brown gravelly loam about 3 inches
thick. The subsoil is pale brown gravelly loam about 7 inches
thick. The substratum is very pale brown very gravelly sandy
loam about 6 inches thick. Below that is weathered granite at
a depth of about 16 inches. Depth to weathered bedrock
ranges from 14 to 20 inches.

Included with this soil in mapping are areas of-

e Mobate gravelly loam, 30 to 65 percent slopes
on foot slopes and side slopes

e Moscow silt loam, 0 to 25 percent slopes-on
convex, north- and east-facing slopes

e Skanid loam, 0 to 25 percent slopes-on south

and west-facing foot slopes and ridgetops

e Spokane loam, 0 to 25 percent slopes-on convex,
south- and west-facing slopes

e Rock outcrop

The included areas make up about 20 percent of the total
acreage.



The permeability of this Mobate soil is moderate, and the
available water capacity is low. The effective rooting depth
is 14 to 20 inches. Runoff is medium, and the hazard of
water erosion is moderate.

This soil is used for grazeable woodland.

This soil is suited to the production of ponderosa pine.
Douglas-fir also grows on this soil.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 81 on the Mobate soil. The basal area is
about 61 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of trees
6.6 inches in diameter at breast height (dbh) and larger is
35 cubic feet per acre per year. The CMAI at 40 years of
trees 0.6 inch dbh and larger is 43 cubic feet per acre per
year.

In winter, snowpack hinders the use of equipment on this
soil and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this soil.
Skid trails, firebreaks, and other surface disturbances are
subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.

The reforestation of cutover areas by ponderosa pine and
Douglas-fir takes place naturally where seed trees are
present. If openings are made in the canopy, invading brush
species that are not controlled will delay the establishment of
regeneration. The low available water capacity reduces the
chances of seedling survival. Trees occasionally are subject
to windthrow during periods when the soil is wet and the
winds are strong. Areas also can be reforested by the
planting of ponderosa pine or Douglas-fir seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly bluebunch
wheatgrass, pinegrass, mallow ninebark, spirea, ceanothus,
and common yarrow. Overgrazing causes desirable plants,
such as bluebunch wheatgrass and pinegrass, to
decrease and less desirable plants to increase. Adapted
grasses and legumes can be seeded in overgrazed or
recently disturbed areas to reduce erosion and provide
desirable forage.

This soil is poorly suited to homesite development. The
main limitations are the shallow depth to bedrock and
steepness of slope. Excavations for building sites are
limited by bedrock. Special design of buildings is needed to
overcome the limitation imposed by slope. The main
limitations for septic tank absorption fields are the shallow
depth to rock and steepness of slope. Special design is
needed because of the very limited depth of soil over the
bedrock.

This soil is in capability subclass Vle, nonirrigated.

152-Mobate gravelly loam, 30 to 65 percent slopes.
This shallow, well drained soil is on foot slopes and side
slopes of mountains. It formed in residuum derived from
granite, with an admixture of volcanic ash and loess in the
surface layer. The aspect is mainly to

the north and east at lower elevations and to the south and
west at higher elevations. Slopes are convex. The native
vegetation is conifers, shrubs, forbs, and grasses. Elevation
is 2,500 to 4,500 feet. The average annual precipitation is
about 29 inches, and the average annual air temperature is
about 44° F. The frost-free season is 80 to 100 days.

Typically, the surface of this soil is covered with a mat of
partially decomposed organic litter about 1 inch thick. The
surface layer is grayish brown gravelly loam about 3 inches
thick. The subsoil is pale brown gravelly loam about 7
inches thick. The substratum is very pale brown very
gravelly sandy loam about 6 inches thick. Below that is
weathered granite at a depth of about 16 inches. Depth to
weathered bedrock is 14 to 20 inches.

Included with this soil in mapping are areas of-

e Mobate gravelly loam, 0 to 30 percent slopes-on
foot slopes and ridgetops

e Moscow silt loam, 40 to 65 percent slopes-on
north- and east-facing slopes

e Skanid loam, 40 to 65 percent slopes-on south
and west-facing side slopes

e Spokane loam, 40 to 65 percent slopes-on
convex, south- and west-facing slopes

e Rock outcrop

The included areas make up about 20 percent of the
total acreage.

The permeability of the Mobate soil is moderate, and the
available water capacity is low. The effective rooting depth
is 14 to 20 inches. Runoff is very rapid, and the hazard of
water erosion is very high.

This soil is used for grazeable woodland.

This soil is suited to the production of ponderosa pine.
Douglas-fir also grows on this sail.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 81 on the Mobate soil. The basal area is
about 61 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of
trees 6.6 inches in diameter at breast height (dbh) and
larger is 35 cubic feet per acre per year. The CMAI at 40
years of trees 0.6 inch dbh and larger is 43 cubic feet per
acre per yeatr.

The main limitation of this soil for the harvesting of
timber is steepness of slope. In skidding operations, the
steep slopes restrict the use of equipment with wheels or
tracks. Cable yarding systems generally are safer to use
and cause less displacement of the soil. In winter,
snowpack hinders the use of equipment and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Yarding paths, skid trails, firebreaks, and other surface
disturbances are subject to rilling and gullying. Seeding the
spoil from excavations reduces rill and gully erosion and
sloughing. Roads are more costly to construct and maintain
on the steeper slopes. Large cut and fill operations remove
the soil from productive use if roads are located at mid
slope.



The reforestation of cutover areas by ponderosa pine
and Douglas-fir takes place naturally where seed trees are
present. If openings are made in the canopy, invading
brush species that are not controlled will delay the
establishment of regeneration. The low available water
capacity influences the chances of seedling survival.
Trees occasionally are subject to windthrow during periods
when the soil is wet and the winds are strong. Areas also
can be reforested by the planting of ponderosa pine or
Douglas-fir seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly bluebunch
wheatgrass, pinegrass, mallow ninebark, spirea, ceanothus,
and common yarrow. Overgrazing causes desirable plants,
such as bluebunch wheatgrass and pinegrass, to decrease
and less desirable plants to increase. The location of salt
licks, stockwatering facilities, and roads and trails should be
carefully considered because steepness of slope may limit
access by livestock. Adapted grasses and legumes can be
seeded in overgrazed or recently disturbed areas to reduce
erosion and provide desirable forage.

This soil is in capability subclass Vlle, nonirrigated.

153-Molcal gravelly loam, limestone substratum, 25 to
65 percent slopes. This deep, well drained soil is on foot
slopes and side slopes of foothills. It formed in material
derived from calcareous shale, glacial till, and glacial lake
sediment and is mantled with loess and volcanic ash. The
aspect is mainly to the south and west. Slopes are convex.
The native vegetation is grasses, shrubs, and scattered
conifers. Elevation is 1,400 to 3,000 feet. The average
annual precipitation is about 18 inches, and the average
annual air temperature is 47° F. The frost-free season
ranges from 100 to 130 days.

Typically, the surface layer is dark gray and dark grayish
brown gravelly loam about 18 inches thick. The subsoil is
light gray gravelly silt loam about 4 inches thick. The
substratum is light gray gravelly silt loam about 20 inches
thick. Below that is weathered limestone at a depth of about
42 inches. Depth to weathered bedrock is 40 to 60 inches.
The soil is calcareous throughout.

Included with this soil in mapping are areas of-

e Hartill silt loam, 40 to 65 percent slopes, Maki
gravelly loam, 40 to 65 percent slopes, and Spokane
loam, 40 to 65 percent slopes-on convex, upper
side slopes

e Stevens channery silt loam, 25 to 40 percent slopes-
on concave slopes

e Aquolls, sloping-on wet, concave slopes

e Spens extremely gravelly loamy sand, 25 to 65
percent slopes, and Cedonia silt loam, 30 to 65
percent slopes, on outwash and lakebed terraces-on
the lower parts of foot slopes and side slopes

¢ Rock outcrop

The included areas make up about 20 percent of the
total acreage.

The permeability of this Molcal soil is moderate, and the
available water capacity is very high. The effective rooting
depth is 40 to 60 inches. Runoff is very rapid, and the
hazard of water erosion is very high.

This soil is used for rangeland.

This soil is suited to rangeland. The native vegetation is
mainly bluebunch wheatgrass and ldaho fescue.
Overgrazing causes desirable plants, such as bluebunch
wheatgrass and Idaho fescue, to decrease and less
desirable plants to increase. The location of salt licks,
stockwatering facilities, and roads and trails should be
specially considered because steepness of slope may limit
access by livestock. Adapted grasses and legumes can be
seeded in overgrazed or recently disturbed areas to reduce
erosion and provide desirable forage.

This soil is poorly suited to homesite development. The
main limitation is steepness of slope. Special design of
buildings is needed to overcome this limitation. The main
limitation for septic tank absorption fields is slope.

This soil is in capability subclass Vlle, nonirrigated.

154-Molcal silt loam, 0 to 8 percent slopes. This very
deep, well drained soil is on toe slopes of foothills. It formed
in glacial till and glacial lake sediment and is mantled with
loess and volcanic ash. The aspect is mainly to the south
and west. Slopes are convex. The native vegetation is
grasses, forbs, and shrubs. Elevation is 1,400 to 3,000 feet.
The average annual precipitation is about 18 inches, and the
average annual air temperature is about 47° F. The frost-free
season ranges from 100 to 130 days.

Typically, the surface layer is dark gray and dark grayish
brown silt loam about 18 inches thick. The subsoil is light
gray silt loam about 4 inches thick. The substratum is light
gray gravelly silt loam to a depth of 60 inches or more. The
soil is calcareous throughout.

Included with this soil in mapping are areas of-

e Molcal silt loam, 8 to 15 percent slopes-on toe
slopes

e Republic silt loam, 0 to 8 slopes-on alluvial fans

e Scoap gravelly loam, 5 to 20 percent slopes-on
convex, north- and east-facing upper toe slopes

e Stevens silt loam, 0 to 8 percent slopes-on
concave, south- and west-facing slopes

e Springdale sandy loam, 0 to 15 percent slopes,
and Cedonia silt loam, 0 to 5 percent slopes, on
outwash and lakebed terraces-on the lower
parts of toe slopes

e Rock outcrop

The included areas make up about 15 percent of the
total acreage.

The permeability of this Molcal soil is moderate, and the
available water capacity is very high. The effective rooting
depth is 60 inches or more. Runoff is slow, and the
hazard of water erosion is slight to moderate.

This soil is used for rangeland and for nonirrigated and
irrigated crops.



This soil is suited to rangeland. The native vegetation is
mainly bluebunch wheatgrass and Idaho fescue. Overgrazing
causes desirable plants, such as bluebunch wheatgrass and
Idaho fescue, to decrease and less desirable plants to
increase. Adapted grasses and legumes can be seeded in
overgrazed or recently disturbed areas to reduce erosion and
provide desirable forage.

The main limitation of this soil for the production of
irrigated and nonirrigated wheat, oats, barley, alfalfa, and
grass is the hazard of water erosion. Minimum tillage, early
fall seeding, and fall chiseling help to control sheet and rill
erosion. Leaving sufficient amounts of crop residue on the
surface during the critical erosion period helps to maintain
good tilth, conserve moisture, and control sheet and rill
erosion. Grassed waterways help to control erosion caused
by concentrated flow in the major draws and waterways. A
suitable crop rotation on this soil is annual grain or a 3-year
rotation of winter wheat, spring grain, and summer fallow.

Sprinkler irrigation is the best method of applying water for
the production of irrigated wheat, barley, oats, grass, and
alfalfa hay. Application of water should be adjusted to the
available water capacity, the water intake rate, and the crop
needs to avoid over irrigation, erosion, and leaching of plant
nutrients.

This soil is well suited to homesite development. The main
limitation for septic tank absorption fields is permeability.
Using sandy material to backfill the trench and extending the
absorption lines help to overcome the moderate permeability.

This soil is in capability subclass lle, nonirrigated and
irrigated.

155-Molcal silt loam, 8 to 15 percent slopes This very
deep, well drained soil is on toe slopes of foothills. It formed
in glacial till and glacial lake sediment and is mantled with
loess and volcanic ash. The aspect is mainly to the south
and west. Slopes are convex. The native vegetation is
grasses, forbs, and shrubs. Elevation is 1,400 to 3,000 feet.
The average annual precipitation is about 18 inches, and the
average annual air temperature is about 47° F. The frost-free
season ranges from 100 to 130 days.

Typically, the surface layer is dark gray and dark grayish
brown silt loam about 18 inches thick. The subsoil is light
gray silt loam about 4 inches thick. The substratum is
light gray gravelly silt loam to a depth of 60 inches or
more. The soil is calcareous throughout.

Included with this soil in mapping are areas of-

e Molcal silt loam, 0 to 8 percent slopes-on toe
slopes

e Republic silt loam, 8 to 15 percent slopes-on
alluvial fans

e Scoap gravelly loam, 5 to 20 percent slopes-on
convex, north- and east-facing upper toe slopes

e Stevens silt loam, 8 to 15 percent slopes-on
concave, south- and west-facing slopes

e Springdale sandy loam, 0 to 15 percent slopes,
and Cedonia silt loam, 5 to 15 percent slopes, on
outwash and lakebed terraces-on the lower
parts of toe slopes

e Rock outcrop

The included areas make up about 15 percent of the
total acreage.

The permeability of this Molcal soil is moderate, and the
available water capacity is very high. The effective
rooting depth is 60 inches or more. Runoff is medium, and
the hazard of water erosion is moderate.

This soil is used for rangeland and for nonirrigated and
irrigated crops.

This soil is suited to rangeland. The native vegetation is
mainly bluebunch wheatgrass and ldaho fescue.
Overgrazing causes desirable plants, such as bluebunch
wheatgrass and Idaho fescue, to decrease and less
desirable plants to increase. Adapted grasses and legumes
can be seeded in overgrazed or recently disturbed areas to
reduce erosion and provide desirable forage.

The main limitation of this soil for the production of
irrigated and nonirrigated wheat, oats, barley, alfalfa, and
grass is the hazard of water erosion. Minimum tillage, early
fall seeding, and fall chiseling help to control sheet and rill
erosion. Leaving sufficient amounts of crop residue on the
surface during the critical erosion period helps to maintain
good tilth, conserve moisture, and control erosion. Grassed
waterways help to control water erosion caused by
concentrated flow in the major draws and waterways. Divided
slope farming, stripcropping, diversions, or terraces may be
needed to control erosion on nonirrigated cropland. A
suitable crop rotation on this soil is alfalfa and grass for 4 to
8 years followed by grain for 2 or 3 years.

Sprinkler irrigation is the best method of applying water for
the production of irrigated wheat, barley, oats, grass, and
alfalfa hay. Application of water should be adjusted to the
available water capacity, the water intake rate, and the crop
needs to avoid over irrigation, erosion, and leaching of plant
nutrients.

This soil is suited to homesite development. The main
limitation is steepness of slope. Special design of buildings is
needed to overcome this limitation. The main limitations for
septic tank absorption fields are steepness of slope and
permeability. Absorption lines should be installed on the
contour. Using sandy material to backfill the trench and
extending the absorption lines help to overcome the
moderate permeability.

This soil is in capability subclass llle, nonirrigated and
irrigated.

156-Molcal gravelly silt loam, 0 to 25 percent slopes.
This very deep, well drained soil is on toe slopes of foothills.
It formed in glacial till and glacial lake sediment and is
mantled with loess and volcanic ash. The aspect is mainly to
the south and west. Slopes are convex. The native
vegetation is grasses, forbs, and



shrubs. Elevation is 1,400 to 3,000 feet. The average
annual precipitation is about 18 inches, and the average
annual air temperature is about 47° F. The frost-free season
ranges from 100 to 130 days.

Typically, the surface layer is dark gray and dark grayish
brown gravelly silt loam about 18 inches thick. The subsoil
is light gray gravelly silt loam about 4 inches thick. The
substratum is light gray gravelly silt loam to a depth of 60
inches or more. The soil is calcareous throughout.

Included with this soil in mapping are areas of-

* Molcal gravelly silt loam, 25 to 40 percent slopes-
on foot slopes

e Republic gravelly sandy loam, 0 to 25 percent
slopes-on alluvial fans

e Scoap gravelly loam, 5 to 20 percent slopes-on
convex, north- and east-facing upper toe slopes

e Stevens channery silt loam, 8 to 25 percent slopes-
on concave, south- and west-facing slopes

e Springdale gravelly sandy loam, 0 to 15 percent
slopes, and Cedonia silt loam, 5 to 15 percent
slopes, on outwash and lakebed terraces-on the
lower parts of toe slopes

e Rock outcrop

The included areas make up about 20 percent of the
total acreage.

The permeability of this Molcal soil is moderate, and the
available water capacity is very high. The effective rooting
depth is 60 inches or more. Runoff is medium, and the
hazard of water erosion is moderate.

This soil is used for rangeland and for nonirrigated and
irrigated crops.

This soil is suited to rangeland. The native vegetation is
mainly bluebunch wheatgrass and Idaho fescue. Overgrazing
causes desirable plants, such as bluebunch wheatgrass and
Idaho fescue, to decrease and less desirable plants to
increase. Adapted grasses and legumes can be seeded in
overgrazed or recently disturbed areas to reduce erosion
and provide desirable forage.

The main limitation of this soil for the production of
irrigated and nonirrigated wheat, oats, barley, alfalfa, and
grasses is the hazard of water erosion. Minimum tillage, early
fall seeding, and fall chiseling help to control sheet and rill
erosion. Leaving sufficient amounts of crop residue on the
surface during the critical erosion period helps to maintain
good tilth, conserve moisture, and control erosion. Divided
slope farming, stripcropping, diversions, or terraces may be
needed to help control erosion on nonirrigated cropland.
Grassed waterways help to control erosion caused by
concentrated flow in the major draws and waterways. A
suitable crop rotation on this soil is alfalfa and grass for 4 to
8 years followed by grain for 2 or 3 years.

Sprinkler irrigation is the best method of applying
water for the production of wheat, barley, oats, grass,
and alfalfa hay. The main limitations are steepness of

slope and the hazard of water erosion. Application of water
should be adjusted to the available water capacity, the water
intake rate, and the crop needs to avoid erosion, over
irrigation, and leaching of plant nutrients.

This soil is poorly suited to homesite development. The
main limitation is steepness of slope. Special design of
buildings is needed to overcome this limitation. The main
limitations for septic tank absorption fields are steepness of
slope and permeability. Absorption lines should be installed
on the contour. Using sandy material to backfill the trench
and extending the absorption lines help to overcome the
moderate permeability.

This soil is in capability subclass llle, nonirrigated and
irrigated.

157-Molcal gravelly silt loam, 25 to 40 percent
slopes. This very deep, well drained soil is on foot slopes of
foothills. It formed in glacial till and glacial lake sediment and
is mantled with loess and volcanic ash. The aspect is mainly
to the south and west. Slopes are convex. The native
vegetation is grasses, forbs, and shrubs. Elevation is 1,400
to 3,000 feet. The average annual precipitation is about 18
inches, and the average annual air temperature is about 47°
F. The frost-free season ranges from 100 to 130 days.
Typically, the surface layer is dark gray and dark grayish
brown gravelly silt loam about 18 inches thick. The subsoil is
light gray gravelly silt loam about 4 inches thick. The
substratum is light gray gravelly silt loam to a depth of 60
inches or more. The soil is calcareous throughout.
Included with this soil in mapping are areas of-
e Molcal gravelly silt loam, 0 to 25 percent slopes
on toe slopes
Republic gravelly sandy loam, 25 to 40 percent
slopes-on alluvial fans
e Scoap gravelly loam, 20 to 40 percent slopes-on
convex, north- and east-facing upper foot slopes
e Stevens channery silt loam, 25 to 40 percent
slopes-on concave, south- and west-facing
slopes
e Spens extremely gravelly loamy sand, 30 to 65
percent slopes, and Cedonia silt loam, 15 to 30
percent slopes, on outwash and lakebed
terraces-on the lower parts of foot slopes
e Rock outcrop

The included areas make up about 20 percent of the
total acreage.

The permeability of this Molcal soil is moderate, and the
available water capacity is very high. The effective rooting
depth is 60 inches or more. Runoff is rapid, and the hazard
of water erosion is high.

This soil is used for rangeland. The native vegetation is
mainly bluebunch wheatgrass and ldaho fescue.
Overgrazing causes desirable plants, such as bluebunch
wheatgrass and Idaho fescue, to decrease and less
desirable plants to increase. Adapted grasses and legumes
can be seeded in overgrazed or recently



disturbed areas to reduce erosion and provide desirable
forage.

This soil is poorly suited to homesite development. The
main limitation is steepness of slope. Special design of
buildings is needed to overcome this limitation. The main
limitation for septic tank absorption fields is steepness of
slope.

This soil is in capability subclass Vle, nonirrigated.

158-Molcal gravelly silt loam, 40 to 65 percent
slopes. This very deep, well drained soil is or side slopes of
foothills. 1t formed in glacial till and glacial lake sediment
and is mantled with loess and volcanic ash. The aspect is
mainly to the south and west. Slopes are convex. The native
vegetation is grasses, forbs, and shrubs. Elevation is 1,400
to 3,000 feet. The average annual precipitation is about 18
inches, and the average annual air temperature is about 47°
F. The frost-free season ranges from 100 to 130 days.

Typically, the surface layer is dark gray and dark grayish
brown gravelly silt loam about 18 inches thick. The subsoil is
light gray gravelly silt loam about 4 inches thick. The
substratum is light gray gravelly silt loam to a depth of 60
inches or more. The soil is calcareous throughout.

Included with this soil in mapping are areas of-

e Molcal gravelly silt loam, 25 to 40 percent slopes-
on foot slopes

e Republic gravelly sandy loam, 25 to 40 percent
slopes-on alluvial fans

e Scoap gravelly loam, 40 to 65 percent slopes-on
convex, north- and east-facing upper side slopes

e Stevens stony silt loam, 40 to 65 percent slopeson
concave, south- and west-facing slopes

e Cedonia silt loam, 30 to 65 percent slopes, on
lakebed terraces-on the lower parts of side slopes

¢ Rock outcrop

The included areas make up about 20 percent of the
total acreage.

The permeability of this Molcal soil is moderate, and the
available water capacity is very high. The effective rooting
depth is 60 inches or more. Runoff is very rapid, and the
hazard of water erosion is very high.

This soil is used for rangeland. The native vegetation is
mainly bluebunch wheatgrass and Idaho fescue.
Overgrazing causes desirable plants, such as bluebunch
wheatgrass and Idaho fescue, to decrease and less
desirable plants to increase. The location of salt licks,
stockwatering facilities, and roads or trails should be
carefully considered because steepness of slope may limit
access by livestock. Adapted grasses and legumes can be
seeded in overgrazed or recently disturbed areas to reduce
erosion and provide desirable forage. Seeding is limited to
broadcasting by hand or aerial equipment because of the
steepness of the terrain.

This soil is in capability subclass Vlle, nonirrigated.

159-Moscow silt loam, 0 to 25 percent slopes. This
moderately deep, well drained soil is on toe slopes and
ridgetops of mountains. It formed in residuum and colluvium
derived from granite and is mantled with volcanic ash and
loess in the upper part. The aspect is mainly to the north
and east at lower elevations and to the south and west at
higher elevations. Slopes are convex. The native vegetation
is conifers, shrubs, grasses, and forbs. Elevation is 2,200 to
4,000 feet. The average annual precipitation is about 29
inches, and the average annual air temperature is about 43°
F. The frost-free season ranges from 80 to 100 days.

Typically, the surface is covered with a mat of partially
decomposed organic litter about 1 1/2 inches thick. The thin
subsurface layer is light gray very fine sandy loam about 1/4
inch thick. The upper part of the subsoil is pale brown and
yellowish brown silt loam about 14 inches thick, and the
lower part is pale brown sandy loam about 12 inches thick.
The substratum is pale yellow granitic gruss about 14 inches
thick over granite at a depth of 40 inches. The depth to
weathered granite is 20 to 40 inches.

Included with this soil in mapping are areas of-

e Hartill silt loam, 15 to 25 percent slopes-on
north- and east-facing lower slopes in places of
contact with shale

e Huckleberry silt loam, 15 to 25 percent slopes
on north- and east-facing upper slopes in places
of contact with shale

o Merkel stony sandy loam, 0 to 40 percent
slopes-on convex, south- and west-facing lower
foot slopes

e Mobate gravelly loam, O to 30 percent slopes-on
convex, upper foot slopes and ridgetops

e Moscow silt loam, 25 to 40 percent slopes-on
foot slopes

e Newbell silt loam, 0 to 25 percent slopes-on
convex, lower glaciated foot slopes

¢ Raisio shaly loam, 0 to 20 percent slopes-on
convex, south- and west-facing slopes in places
of contact with shale

e poorly drained soils in drainageways and areas
adjacent to seeps and springs

e Rock outcrop

The included areas make up about 15 percent of the
total acreage.

The permeability of this Moscow soil is moderate, and
the available water capacity is moderate. The effective
rooting depth is 20 to 40 inches. Runoff is medium, and the
hazard of water erosion is moderate.

This soil is used for grazeable woodland and for
nonirrigated crops.

This soil is well suited to the production of Douglas-fir. It
is also suited to ponderosa pine, grand fir, and western
larch.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 94 on the Moscow soil. The basal area is
about 87 percent of normal, even-aged, unmanaged



stands. Thus, the mean annual increment at 80 years of age
of trees 6.6 inches in diameter at breast height (dbh) and
larger is 68 cubic feet per acre per year. The CMAI at 40
years of trees 0.6 inch dbh and larger is 80 cubic feet per
acre per year.

Using standard equipment with wheels or tracks on this
soil causes rutting and compaction when the soil is moist
and displacement of the surface layer when the soil is dry.
Using low pressure ground equipment reduces soil damage
and helps to maintain productivity. Puddling can occur when
the soil is wet, and unsurfaced roads and skid trails become
sticky, slick, and almost impassable. In winter, snowpack
hinders the Use of equipment and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Skid trails, firebreaks, and other surface disturbances
are subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.

The reforestation of cutover areas by Douglas-fir,
ponderosa pine, grand fir, and western larch lakes place
naturally where seed trees are present. If openings are made
in the canopy, invading brush species that are not controlled

will delay the establishment of regeneration. Areas also can
be reforested by the planting of Douglas-fir, ponderosa pine,
or western larch seedlings.

This soil is suited to grazing and browsing. n most areas,
the native understory vegetation is mainly pinegrass,
snowbrush ceanothus, creambush oceanspray, and common
snowberry. Overgrazing causes desirable plants, such as
pinegrass, to decrease and less desirable plants to increase.
Adapted grasses and legumes can be seeded in overgrazed
or recently disturbed areas to reduce erosion and provide
desirable forage.

The main limitation of this soil for the production of
nonirrigated wheat, barley, alfalfa, and grass is the hazard of
water erosion. Minimum tillage, early fall seeding, and fall
chiseling help to control sheet and rill erosion. Leaving
sufficient amounts of crop residue on the surface during the
critical erosion period helps to maintain good tilth, conserve
moisture, and control erosion. In addition, divided slope
farming, stripcropping, diversions, or terraces may be
needed to help control erosion on nonirrigated cropland.
Grassed waterways help to control water erosion caused by
concentrated flow in the major draws and waterways. A
suitable crop rotation on this soil is alfalfa and grass for 4 to
8 years followed by annual grain for 2 or 3 years.

This soil is poorly suited to homesite development. The
main limitations are the moderate depth to bedrock and
steepness of slope. Excavations for building sites are limited
by bedrock. Special design of buildings is needed to
overcome the limitation imposed by slope. The main
limitations for septic tank absorption fields are the
moderate depth to rock and steepness of slope. Special
design is required because of the limited depth of soil over
the bedrock.

This soil is in capability subclass llle, nonirrigated.

160-Moscow silt loam, 25 to 40 percent slopes.
This moderately deep, well drained soil is on foot slopes
of mountains. It formed in residuum and colluvium
derived from granite and is mantled with volcanic ash
and loess in the upper part. The aspect is mainly to the
north and east at lower elevations and to the south and
west at higher elevations. Slopes are convex. The native
vegetation is conifers, shrubs, grasses, and forbs.
Elevation is 2,200 to 4,000 feet. The average annual
precipitation is about 29 inches, and the average annual
air temperature is about 43° F. The frost-free season
ranges from 80 to 100 days.
Typically, the surface of this soil is covered with a mat
of partially decomposed organic litter about 1 1/2 inches
thick. The thin subsurface layer is light gray very fine
sandy loam about 1/4 inch thick. The upper part of the
subsaoil is pale brown and yellowish brown silt loam
about 14 inches thick, and the lower part is pale brown
sandy loam about 12 inches thick. The substratum is
pale yellow granitic gruss about 14 inches thick. Below
that is granite at a depth of 40 inches. Depth to
weathered granite ranges from 20 to 40 inches.
Included with this soil in mapping are areas of-

e Hartill silt loam, 25 to 40 percent slopes-on north-
and east-facing slopes in places of contact with
shale

e Huckleberry silt loam, 25 to 40 percent slopes-on
north- and east-facing upper slopes in places of
contact with shale

o Merkel stony sandy loam, 0 to 40 percent slopes-on
convex, south- and west-facing lower toe slopes
and foot slopes

e Mobate gravelly loam, 0 to 30 percent slopes-on
convex, upper foot slopes and ridgetops

e Moscow silt loam, 0 to 25 percent slopes-on lower
toe slopes

e Newbell silt loam, 25 to 40 percent slopes-on
convex, glaciated foot slopes

e Raisio shaly loam, 0 to 20 percent slopes-on
convex, south- and west-facing slopes in places of
contact with shale

e Vassar silt loam, 30 to 65 percent slopes-on north-
and east-facing upper side slopes

e poorly drained soils in drainageways and soils
adjacent to seeps and springs

e Rock outcrop on knobs and ridges

The included areas make up about 20 percent of the
total acreage.
The permeability of this Moscow soil is moderate, and
the available water capacity is moderate. The effective
rooting depth is 20 to 40 inches. Runoff is rapid, and the
hazard of water erosion is high.
This soil is used for grazeable woodland.
This soil is well suited to the production of Douglas-fir.
It is also suited to ponderosa pine, grand fir, and western
larch.



Based on a 100-year site curve, the mean site index for
Douglas-fir is 94 on the Moscow soil. The basal area is about
87 percent of normal, even-aged, unmanaged stands. Thus,
the mean annual increment at 30 years of age of trees 6.6
inches in diameter at breast height (dbh) and larger is 68 cubic
feet per acre per year. The CMAI at 40 years of trees 0.6 inch
dbh and larger is 80 cubic feet per acre per year.

Using standard equipment with wheels or tracks on this
soil causes rutting and compaction when the soil is moist
and displacement of the surface layer when the soil is dry.
Using low pressure ground equipment reduces soil damage
and helps to maintain productivity. Puddling can occur when
the soil is wet, and unsurfaced roads and skid trails become
sticky, slick, and almost impassable. In winter, snowpack
hinders the use of equipment and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Skid trails, firebreaks, and other surface disturbances
are subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.
Roads are more costly to construct and maintain on the
steeper slopes.

The reforestation of cutover areas by Douglas-fir,
ponderosa pine, grand fir, and western larch lakes place
naturally where seed trees are present. If openings are made
in the canopy, invading brush species that are not controlled
will delay the establishment of regeneration. Areas also can
be reforested by the planting of Douglas-fir, ponderosa pine,
or western larch seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly pinegrass,
snowbrush ceanothus, creambush oceanspray, and common
snowberry. Overgrazing causes desirable plants, such as
pinegrass, to decrease and less desirable plants to increase.
Adapted grasses and legumes can be seeded in overgrazed
or recently disturbed areas to reduce erosion and provide
forage.

This soil is poorly suited to homesite development. The
main limitation is steepness of slope. Special design of
buildings is needed to overcome this limitation. Excavations
for building sites are limited by bedrock. The main limitations
for septic tank absorption fields are the moderate depth to
bedrock and steepness of slope. Special design is needed
because of the limited depth of soil over the bedrock.

This soil is in capability subclass Vle, nonirrigated.

161-Moscow silt loam, 40 to 65 percent slopes. This
moderately deep, well drained soil is on side slopes of
mountains. It formed in residuum and colluvium derived
from granite and is mantled with volcanic ash and loess in
the upper part. The aspect is mainly to the north and east
at lower elevations and to the south and west at higher
elevations. Slopes are convex. The native vegetation is
conifers, shrubs, grasses, and forbs. Elevation is 2,200 to
4,000 feet. The average annual

precipitation is about 29 inches, and the average annual air
temperature is about 43° F. The frost-free season ranges
from 80 to 100 days.

Typically, the surface of this soil is covered with a mat of
partially decomposed organic litter about 1 1/2 inches thick.
The thin subsurface layer is light gray very fine sandy loam
about 1/4 inch thick. The upper part of the subsoil is pale
brown and yellowish brown silt loam about 14 inches thick,
and the lower part is pale brown sandy loam about 12
inches thick. The substratum is pale yellow granitic gruss
about 14 inches thick. Below that is granite at a depth of
about 40 inches. Depth to weathered granite ranges from
20 to 40 inches.

Included with this soil in mapping are areas of-

o Hartill silt loam, 40 to 65 percent slopes-on
north- and east-facing slopes

e Huckleberry silt loam, 40 to 65 percent slopes
on north- and east-facing upper slopes

e Merkel stony sandy loam, 40 to 65 percent
slopes-on convex, south- and west-facing lower
side slopes

e Mobate gravelly loam, 30 to 65 percent slopes
on convex, upper side slopes

e Moscow silt loam, 25to 40 percent slopes-on
lower foot slopes

e Newbell silt loam, 40 to 65 percent slopes-on
convex, lower glaciated side slopes

e Raisio shaly loam, 20 to 65 percent slopes-on
convex, south- and west-facing slopes

e Vassar silt loam, 30 to 65 percent slopes-on
north- and east-facing upper side slopes

e poorly drained soils in drainageways and soils
adjacent to seeps and springs

e Rock outcrop on knobs and ridges

The included areas make up about 25 percent of the
total acreage.

The permeability of this Moscow soil is moderate, and the
available water capacity is moderate. The effective rooting
depth is 20 to 40 inches. Runoff is very rapid, and the
hazard of water erosion is very high.

This soil is used for woodland.

This soil is well suited to the production of Douglas-fir. It
is also suited to ponderosa pine, grand fir, and western
larch.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 94 on the Moscow soil. The basal area is
about 87 percent of normal, even-aged, unmanaged
stands. Thus, the mean annual increment at 80 years of
age of trees 6.6 inches in diameter at breast height (dbh)
and larger is 68 cubic feet per acre per year. The CMAI at
40 years of trees 0.6 inch dbh and larger is 80 cubic feet per
acre per year.

The main limitation of this soil for the harvesting of
timber is steepness of slope. Using standard equipment
with wheels or tracks causes rutting and compaction when
the soil is moist and displacement of the surface layer
when the soil is dry. Cable yarding systems are safer to
use, cause less soil damage, and help to



maintain productivity. Puddling can occur when the soil is
wet, and unsurfaced roads and skid trails become sticky,
slick, and almost impassable. In winter, snowpack hinders
the use of equipment and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this soil.
Yarding paths, skid trails, firebreaks, and other surface
disturbances are subject to rilling and gullying. Seeding the
spoil from excavations reduces rill and gully erosion and
sloughing. Roads are more costly to construct and maintain
on the steeper slopes. Large cut and fill operations remove
the soil from productive use if roads are located at mid
slope.

The reforestation of cutover areas by Douglas-fir,
ponderosa pine, grand fir, and western larch takes place
naturally where seed trees are present. If openings are made
in the canopy, invading brush species that are not controlled
will delay the establishment of regeneration. Areas also can
be reforested by the planting of Douglas-fir, ponderosa pine,
or western larch seedlings.

In most areas of this soil, the native understory
vegetation is mainly pinegrass, snowbrush ceanothus,
creambush oceanspray, and common snow berry.

This soil is in capability subclass Vlle, nonirrigated.

162-Moscow-Rock outcrop complex, 0 to 30 percent
slopes. The soils in this complex are on foot slopes and
ridgetops of mountains. The aspect is mainly to the north and
east at lower elevations and to the south and west at higher
elevations. Slopes are complex. The native vegetation is
conifers, grasses, forbs, and shrubs. Elevation is 2,200 to
4,000 feet. The average annual precipitation is about 29
inches, and the average annual air temperature is about 43°
F. The frost-free season is about 80 to 100 days. This
complex is about 65 percent Moscow silt loam, 0 to 30
percent slopes, and about 20 percent Rock outcrop.
Included with this complex in mapping are areas of-
e Hartill silt loam, 15 to 25 percent slopes-on
north- and east-facing slopes
e Huckleberry silt loam, 15 to 25 percent slopes
on north- and east-facing upper slopes
o Merkel stony sandy loam, 0 to 40 percent
slopes-on convex, south- and west-facing lower
slopes
e Mobate gravelly loam, 0 to 30 percent slopes-on
convex, upper foot slopes and ridgetops
e Newbell silt loam, 0 to 25 percent slopes-on
convex, lower toe slopes
e Raisio shaly loam, 0 to 20 percent slopes-on
convex, south- and west-facing slopes
e very stony and very shallow soils
e poorly drained soils in drainageways and soils
adjacent to seeps and springs
e Rock outcrop on knobs and ridges
The included areas make up about 15 percent of the
total acreage.
The Moscow soil is moderately deep and well drained. It
formed in granitic residuum and colluvium and is

mantled with volcanic ash and loess. Typically, the
surface of this soil is covered with a mat of partially
decomposed organic litter about 1 1/2 inches thick. The
thin subsurface layer is light gray very sandy loam about
1/4 inch thick. The upper part of the subsoil is pale
brown and yellowish brown silt loam about 14 inches
thick, and the lower part is pale brown sandy loam about
12 inches thick. The substratum is pale yellow granitic
gruss about 14 inches thick. Below that is granite at a
depth of about 40 inches. Depth to weathered granite
ranges from 20 to 40 inches.

The permeability of this Moscow soil is moderate, and the
available water capacity is moderate. The effective

rooting depth is 20 to 40 inches. Runoff is medium, and the
hazard of water erosion is moderate.
Rock outcrop consists of areas of exposed granite.
Most areas are moderately steep.

The soils in this complex are used for grazeable
woodland.

These soils are suited to the production of Douglas-fir.
They are also suited to ponderosa pine, grand fir, and
western larch.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 94 on the Moscow soil. The basal area is
about 69 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of trees
6.6 inches in diameter at breast height (dbh) and larger is
54 cubic feet per acre per year. The CMAI at 40 years of
trees 0.6 inch dbh and larger is 63 cubic feet per acre per
year.

Using standard equipment with wheels or tracks on these
soils causes rutting and compaction when the soil is moist
and displacement of the surface layer when the soil is dry.
Using low pressure ground equipment reduces soil damage
and helps to maintain productivity. Puddling can occur when
the soil is wet, and unsurfaced roads and skid trails become
sticky, slick, and almost impassable. In winter, snowpack
hinders the use of equipment and limits access. Rock
outcrop can cause breakage of timber and hinder yarding
operations.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on these
soils. Skid trails, firebreaks, and other surface disturbances
are subiject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.
Soil compaction is increased in areas where yarding paths
and skid trails are forced to converge to avoid large
outcrops of rock.

The reforestation of cutover areas by Douglas-fir,
ponderosa pine, grand fir, and western larch takes place
naturally where seed trees are present. Rock outcrop limits
the even distribution of reforestation. If openings are made
in the canopy, invading brush species that are not controlled
will delay the establishment of regeneration. Areas also can
be reforested by the planting of Douglas-fir, ponderosa pine,
or western larch seedlings.

These soils are suited to grazing and browsing. In
most areas, the native understory vegetation is mainly



pinegrass, snowbrush ceanothus, creambush oceanspray,
and common snowberry. Overgrazing causes desirable
plants, such as pinegrass, to decrease and less desirable
plants to increase. Adapted grasses and legumes can be
seeded in overgrazed or recently disturbed areas to reduce
erosion and provide valuable forage.

These soils are poorly suited to homesite development.
The main limitations are steepness of slope and Rock
outcrop. Special design of buildings is needed to overcome
the limitation imposed by slope. Excavations for building
sites are limited by bedrock. The main limitations for septic
tank absorption fields are the moderate depth to bedrock
and steepness of slope. Special design is needed because
of the limited depth of soil over the bedrock. Rock outcrop
may interfere with the placement of absorption lines.

The soils in this complex are in capability subclass Vs,
nonirrigated.

163-Moscow-Rock outcrop complex, 30 to 65 percent
slopes. The soils in this complex are on side slopes of
mountains. The aspect is mainly to the north and east at
lower elevations and to the south and west at higher
elevations. Slopes are convex. The native vegetation is
conifers, grasses, forbs, and shrubs. Elevation is 2,200 to
4,000 feet. The average annual precipitation is about 29
inches, and the average annual air temperature is about 43°
F. The frost-free season is about 80 to 100 days. This
complex is about 65 percent Moscow silt loam, 30 to 65
percent slopes, and about 20 percent Rock outcrop.
Included with this complex in mapping are areas of-
e Hartill silt loam, 40 to 65 percent slopes-on north-
and east-facing slopes
e Huckleberry silt loam, 40 to 65 percent slopes-on
north- and east-facing upper slopes
e Merkel stony sandy loam, 40 to 65 percent slopes-on
convex, south- and west-facing lower side slopes
e Mobate gravelly loam, 30 to 65 percent slopes
on convex, upper side slopes
e Newbell silt loam, 40 to 65 percent slopes-on
convex, lower glaciated side slopes
e Raisio shaly loam, 40 to 65 percent slopes-on
convex, south- and west-facing side slopes
e Vassar silt loam, 30 to 65 percent slopes-on
north- and east-facing upper side slopes
e very shallow and very stony soils
e poorly drained soils in drainageways and soils
adjacent to seeps and springs
The included areas make up about 15 percent of the
total acreage.

The Moscow soil is moderately deep and well drained. It
formed in granitic residuum and colluvium and is mantled
with volcanic ash and loess. Typically, the surface of this
soil is covered with a mat of partially decomposed organic
litter about 1 1/2 inches Thick. The

thin subsurface layer is light gray very sandy loam about 1/4
inch thick. The upper part of the subsoil is pale brown and
yellowish brown silt loam about 14 inches thick, and the
lower part is pale brown sandy loam about 12 inches thick.
The substratum is pale yellow granitic gruss about 14 inches
thick. Below that is granite at a depth of about 40 inches.
Depth to weathered granite ranges from 20 to 40 inches.

The permeability and available water capacity of this
Moscow soil are moderate. The effective rooting depth is 20
to 40 inches. Runoff is very rapid, and the hazard of water
erosion is very high.

Rock outcrop consists of areas of exposed granite.

Most areas are moderately steep.

The soils in this complex are used for woodland.

These soils are suited to the production of Douglas-fir.
They are also suited to ponderosa pine, grand fir, and
western larch.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 94 on the Moscow soil. The basal area is
about 69 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of
trees 6.6 inches in diameter at breast height (dbh) and
larger is 54 cubic feet per acre per year. The CMAI at 40
years of trees 0.6 inch dbh and larger is 63 cubic feet per
acre per year.

The main limitation of these soils for the harvesting of
timber is steepness of slope. Using standard equipment
with wheels or tracks causes rutting and compaction when
the soils are moist and displacement of the surface layer
when the soils are dry. Cable yarding systems are safer to
use, cause less soil damage, and help to maintain
productivity. Rock outcrop can cause breakage of timber
and hinder yarding operations. Puddling can occur when
the soils are wet, and unsurfaced roads and skid trails
become sticky, slick, and almost impassable. In winter,
snowpack hinders the use of equipment and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on these
soils. Yarding paths, skid trails, firebreaks, and other surface
disturbances are subject to rifling and gullying. Seeding the
spoil from excavations reduces rill and gully erosion and
sloughing. Roads are more costly to construct and maintain
on the steeper slopes. Large cut and fill operations remove
the soils from productive use if the roads are located at
mid slope. Soil compaction is increased in areas where
yarding paths and skid trails are forced to converge to
avoid large outcrops of rock.

The reforestation of cutover areas by Douglas-fir,
ponderosa pine, grand fir, and western larch takes place
naturally where seed trees are present. If openings are
made in the canopy, invading brush species that are not
controlled will delay the establishment of regeneration.
Areas also can be reforested by the planting of Douglas-fir,
ponderosa pine, or western larch seedlings.



In most areas of these soils, the native understory
vegetation is mainly pinegrass, snowbrush
ceanothus, creambush oceanspray, and common
snowberry.

The soils in this complex are in capability subclass
VlIs, nonirrigated.

164-Narcisse silt loam. This very deep, moderately well
drained soil is on bottom lands, around perimeters of lakes,
and in depressional areas. It formed in mixed alluvium, with
an admixture of volcanic ash and loess. Slope is 0 to 3
percent. The native vegetation is grasses, forbs, shrubs,
and conifers. Elevation is 1,700 to 3,000 feet. The
average annual precipitation is about 20 inches, and the
average annual air temperature is about 46° F. The frost-
free season ranges from 90 to 120 days.

Typically, the surface of this soil is covered with a thin mat
of partially decomposed organic litter about 1/2 inch thick.
The surface layer is grayish brown silt loam about 18 inches
thick. The subsail is brown loam about 8 inches thick. The
substratum is mottled, pale brown and very pale brown sandy
loam to a depth of 60 inches or more.

Included with this soil in mapping are areas of-

¢ Bridgeson silt loam and Chewelah fine sandy
loam-on similar landscape positions

e Colville silt loam-on broad alluvial terraces

e Peone silt loam-on alluvial fans and in
depressions

e Hardesty silt loam-on terraces and in depressions

The included areas make up about 20 percent of the
total acreage.

The permeability of this Narcisse soil is moderate, and the
available water capacity is very high. The effective rooting
depth is limited by a seasonal high mater table that is at a
depth of 3 to 5 feet during the months of February to May.
Occasional brief periods of flooding occur during these
months. Runoff is very slow, and the hazard of water
erosion is slight.

This soil is used for nonirrigated crops and grazeable
woodland.

The main limitations of this soil for the production of
nonirrigated barley, wheat, clover, alfalfa, and grasses are
wetness and the hazard of flooding. Protective levees and
proper drainage help to control flooding and reduce
wetness. In some years, spring planting may be delayed by
wetness. Incorporating crop residue into the surface layer
helps to maintain good tilth. Proper timing of minimum
tillage helps to avoid compaction. A suitable crop rotation
on this soil is alfalfa and grasses for 4 to 8 years followed
by spring grain for 2 to 3 years.

This soil is suited to the production of ponderosa pine.
Based on a 100-year site curve, the mean site index for
ponderosa pine is 100 on the Narcisse soil. The basal area
is about 56 percent of normal, even-aged, unmanaged
stands. Thus, the mean annual increment at 80 years of

age of trees 6.6 inches in diameter at breast

height (dbh) and larger is 49 cubic feet per acre per
year. The CMAI at 40 years of trees 0.6 inch dbh and
larger is 57 cubic feet per acre per year.

Using standard equipment with wheels or tracks on this
soil causes rutting and compaction when the soil is moist.
Puddling can occur when the soil is wet. Using low pressure
ground equipment reduces soil damage and helps to
maintain productivity. A seasonal high water table restricts
the use of equipment to midsummer or midwinter months
when the soil is dry or frozen.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Seeding the spoil from excavations reduces rill and
gully erosion and sloughing. Roads may require ballasting.

The reforestation of cutover areas by ponderosa pine
takes place naturally where seed trees are present. If
openings are made in the canopy, invading brush species
that are not controlled will delay the establishment of
regeneration. The chances of seedling survival are poor in
areas that are commonly flooded. Trees occasionally are
subject to windthrow during periods when the soil is wet
and the winds are strong. Areas also can be reforested by
the planting of ponderosa pine seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly reed canarygrass,
tufted hairgrass, redtop, sedge, and common yarrow.
Overgrazing causes desirable plants, such as tufted
hairgrass, to decrease and less desirable plants to increase.
Adapted grasses and legumes can be seeded in overgrazed
or recently disturbed areas to reduce erosion and provide
desirable forage.

This soil is poorly suited to homesite development. The
main limitation is the hazard of flooding. Buildings should be
located above the expected flood level. Dikes and channels
can protect homesites from being flooded. The main
limitations for septic tank absorption fields are the hazard of
flooding and wetness. The high water table increases the
possibility of failure of septic tank
absorption fields.

This soil is in capability subclass Illw, nonirrigated.

165-Newbell silt loam, 0 to 25 percent slopes. This

very deep, well drained soil is on toe slopes of foothills. It
formed in glacial till derived mainly from granite and is
mantled with volcanic ash and loess. The aspect is mainly to
the north and east at lower elevations and to the south and
west at higher elevations. Slopes are complex. The native
vegetation is conifers, shrubs, forbs, and grasses. Elevation
is 2,500 to 4,500 feet. The average annual precipitation is
about 21 inches, and the average annual air temperature is
about 43° F. The frost-free season is 90 to 120 days.

Typically, the surface of this soil is covered with a mat of
partially decomposed organic litter about 1 inch thick. The
thin subsurface layer is light brownish gray silt loam about
1/4 inch thick. The subsoil is light yellowish brown



silt loam about 13 inches thick. The substratum is light
yellowish brown and very pale brown very gravelly sandy
loam to a depth of 60 inches or more.
Included with this soil in mapping are areas of-
e Aits loam, 15 to 25 percent slopes-on toe slopes
e Donavan loam, 8 to 25 percent slopes-on south
and west-facing foot slopes
e Eloika silt loam, 0 to 15 percent slopes-on terrace
remnants
e Hartill silt loam, 15 to 25 percent slopes-on
convex, north- and east-facing slopes
o Inkler gravelly silt loam, 10 to 20 percent slopes-
on convex, south- and west-facing slopes
o Merkel stony sandy loam, 0 to 40 percent slopes-on
convex, lower toe slopes and foot slopes
e Manley silt loam, 0 to 20 percent slopes-on
concave, north- and east-facing upper slopes
e Moscow silt loam, 0 to 25 percent slopes-on
convex slopes
e Newbell silt loam, 25 to 40 percent slopes-on
upper foot slopes
e Raisio shaly loam, 0 to 20 percent slopes-on
convex, south- and west-facing toe slopes
e Scrabblers very fine sandy loam, 0 to 20 percent
slopes-on outwash terraces on lower foot slopes
e poorly drained soils in draws and soils adjacent to
seeps and springs
e Rock outcrop on ridges and knobs

The included areas make up about 20 percent of the
total acreage.

The permeability of this Newbell soil is moderate, and the
available water capacity is very high. The effective rooting
depth is 60 inches or more. Runoff is medium, and the
hazard of water erosion is moderate.

This soil is used for grazeable woodland. A few areas
have been cleared and are used for nonirrigated crops.

This soil is well suited to the production of Douglas-fir. It
is also suited to western larch and ponderosa pine.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 103 on the Newbell soil. The basal area is
about 66 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of trees
6.6 inches in diameter at breast height (dbh) and larger is 61
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 71 cubic feet per acre per year.

Using standard equipment with wheels or tracks on this
soil causes rutting and compaction when the soil is moist
and displacement of the surface layer when the soil is dry.
Puddling can occur when the soil is wet. Using low
pressure ground equipment reduces soil damage and helps
to maintain productivity. In winter, snowpack hinders the
use of equipment and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on

this soil. Skid trails, firebreaks, and other surface
disturbances are subject to rifling and gullying. Seeding the
spoil from excavations reduces rill and gully erosion and
sloughing.

The reforestation of cutover areas by Douglas-fir, western
larch, and ponderosa pine takes place naturally where seed
trees are present. If openings are made in the canopy,
invading brush species that are not controlled will delay the
establishment of regeneration. Areas also can be reforested
by the planting of Douglas-fir, western larch, or ponderosa
pine seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly pinegrass,
ninebark, ceanothus, elk sedge, and common snowberry.
Overgrazing causes desirable plants, such as pinegrass and
elk sedge, to decrease and less desirable plants to increase.
Adapted grasses and legumes can be seeded in overgrazed
or recently disturbed areas to reduce erosion and provide
desirable forage.

The main limitation of this soil for the production of
nonirrigated wheat, barley, alfalfa, and grasses is the hazard
of water erosion. Minimum tillage, early fall seeding, and fall
chiseling are needed to help control sheet and rill erosion.
Leaving sufficient amounts of crop residue on the surface
during critical erosion periods helps to maintain good tilth,
conserve moisture, and control sheet and rill erosion. In
addition, divided slope farming, stripcropping, diversions, or
terraces may be needed to help control erosion on
nonirrigated cropland. Grassed waterways help to control
water erosion caused by concentrated flow in the major
draws and waterways. A suitable crop rotation for this soil is
alfalfa for 4 to 8 years followed by grain for 2 to 3 years.

This soil is poorly suited to homesite development. The
main limitation is steepness of slope. Special design of
buildings is needed to overcome this limitation. The main
limitations for septic tank absorption fields are steepness of
slope and the moderate permeability. Absorption lines
should be installed on the contour. Using sandy material to
backfill the trench and extending the absorption lines help to
overcome the moderate permeability.

This soil is in capability subclass llle, nonirrigated.

166-Newbell silt loam, 25 to 40 percent slopes. This
very deep, well drained soil is on foot slopes of foothills. It
formed in glacial till derived mainly from granite and is
mantled with volcanic ash and loess. The aspect is mainly
to the north and east at lower elevations and to the south
and west at higher elevations. Slopes are complex. The
native vegetation is conifers, shrubs, forbs, and grasses.
Elevation is 2,500 to 4,500 feet. The average annual
precipitation is about 21 inches, and the average annual air
temperature is
about 43° F. The frost-free season is 90 to 120 days.

Typically, the surface of this soil is covered with a mat of
partially decomposed organic litter about 1 inch thick. The
thin subsurface layer is light brownish gray silt loam



about 1/4 inch thick. The subsoil is light yellowish brown silt
loam about 13 inches thick. The substratum is light yellowish
brown and very pale brown very gravelly sandy loam to a
depth of 60 inches or more.

Included with this soil in mapping are areas of-

e Aits loam, 25 to 40 percent slopes-or foot
slopes

e Donavan loam, 25 to 40 percent slopes-on south-
and west-facing foot slopes

e Hartill silt loam, 25 to 40 percent slopes-on
convex, north- and east-facing slopes

e Inkler gravelly silt loam, 20 to 40 percent slopeson
convex, south- and west-facing slopes

o Merkel stony sandy loam, 0 to 40 percent slopes-on
convex, lower toe slopes and foot slopes

e Manley silt loam, 20 to 40 percent slopes-on
concave, north- and east-facing upper slopes

e Moscow silt loam, 25 to 40 percent slopes-on
convex, upper foot slopes

o Newbell silt loam, 0 to 25 percent slopes-on lower
toe slopes

e Raisio shaly loam, 20 to 40 percent slopes-on
south- and west-facing upper parts of foot slopes

e Scrabblers very fine sandy loam, 0 to 20 percent
slopes-on outwash terraces on lower foot slopes

e poorly drained soils in draws and soils adjacent to
seeps and springs

e Rock outcrop on knobs and ridges

The included areas make up about 20 percent of the
total acreage.

The permeability of this Newbell soil is moderate, and
the available water capacity is very high. The effective
rooting depth is 60 inches or more. Runoff is rapid, and the
hazard of water erosion is high.

This soil is used for grazeable woodland.

This soil is well suited to the production of Douglas-fir. It
is also suited to western larch and ponderosa pine.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 103 on the Newbell soil. The basal area is
about 66 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of trees
6.6 inches in diameter at breast height (dbh) and larger is 61
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 71 cubic feet per acre per year.

Using standard equipment with wheels or tracks on this
soil causes rutting and compaction when the soil is moist
and displacement of the surface layer when the soil is dry.
Puddling can occur when the soil is wet. Using low
pressure ground equipment reduces soil damage and helps
to maintain productivity. In winter, snowpack hinders the
use of equipment and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Skid trails, firebreaks, and other surface

disturbances are subject to rilling and gullying. Seeding the
spoil from excavations reduces rill and gully erosion and
sloughing. Roads are more costly to construct and maintain
on the steeper slopes.

The reforestation of cutover areas by Douglas-fir, western
larch, and ponderosa pine takes place naturally where seed
trees are present. If openings are made in the canopy,
invading brush species that are not controlled will delay the
establishment of regeneration. Areas also can be reforested
by the planting of Douglas-fir, western larch, or ponderosa
pine seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly pinegrass,
ninebark, ceanothus, elk sedge, and common snowberry.
Overgrazing causes desirable plants, such as pinegrass and
elk sedge, to decrease and less desirable plants to increase.
Adapted grasses and legumes can be seeded in overgrazed
or recently disturbed areas to reduce erosion and provide
desirable forage.

This soil is poorly suited to homesite development. The
main limitation is steepness of slope. Special design of
buildings is needed to overcome this limitation. The main
limitation for septic tank absorption fields is steepness of
slope.

This soil is in capability subclass Vle, nonirrigated.

167-Newbell silt loam, 40 to 65 percent slopes. This
very deep, well drained soil is on side slopes of foothills. It
formed in glacial till derived mainly from granite and is
mantled with volcanic ash and loess. The aspect is mainly
to the north and east at lower elevations and to the south
and west at higher elevations. Slopes are complex. The
native vegetation is conifers, shrubs, forbs, and grasses.
Elevation is 2,500 to 4,500 feet. The average annual
precipitation is about 21 inches, and the average annual air
temperature is about 43° F. The frost-free season is 90 to
120 days.

Typically, the surface of this soil is covered with a mat of
partially decomposed organic litter about 1 inch thick. The
thin subsurface layer is light brownish gray silt loam about
1/4 inch thick. The subsoil is light yellowish brown silt loam
about 13 inches thick. The substratum is light yellowish
brown and very pale brown very gravelly sandy loam to a
depth of 60 inches or more.

Included with this soil in mapping are areas of-

e Aits loam, 40 to 65 percent slopes-on side
slopes

e Donavan loam, 40 to 65 percent slopes-on
south- and west-facing side slopes

o Hartill silt loam, 40 to 65 percent slopes-on
convex, north- and east-facing upper side slopes

e Inkler gravelly silt loam, 40 to 65 percent slopes
on convex, south- and west-facing side slopes

o Merkel stony sandy loam, 40 to 65 percent
slopes-on convex, lower side slopes

e Manley silt loam, 40 to 65 percent slopes-on
concave, north- and east-facing upper slopes

e Moscow silt loam, 40 to 65 percent slopes-on
convex, upper side slopes



e Newbell silt loam, 25 to 40 percent slopes-on
lower side slopes

e Raisio shaly loam, 40 to 65 percent slopes-on

south- and west-facing upper side slopes

e Scrabblers very fine sandy loam, 20 to 65 percent
slopes-on terrace escarpments

¢ poorly drained soils in draws and soils adjacent to
seeps and springs

e Rock outcrop on knobs and ridges

The included areas make up about 25 percent of the
total acreage.

The permeability of this Newbell soil is moderate, and the
available water capacity is very high. The effective rooting
depth is 60 inches or more. Runoff is very rapid, and the
hazard of water erosion is very high.

This soil is used for grazeable woodland.

This soil is well suited to the production of Douglas-fir. It
is also suited to western larch and ponderosa pine.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 103 on the Newbell soil. The basal area is about
66 percent of normal, even-aged, unmanaged stands. Thus,
the mean annual increment at 80 years of age of trees 6.6
inches in diameter at breast height (dbh) and larger is 61
cubic feet per acre per year. The CMAI at40 years of trees
0.6 inch dbh and larger is 71 cubic feet per acre per year.

The main limitation of this soil for the harvesting of
timber is steepness of slope. Using standard equipment
with wheels or tracks causes rutting and compaction when
the soil is moist and displacement of the surface layer
when the soil is dry. Puddling can occur when the soil is
wet. Cable yarding systems are safer to use, cause less
soil damage, and help to maintain productivity. In winter,
snowpack hinders the use of equipment and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Yarding paths, skid trails, firebreaks, and other surface
disturbances are subject to rilling and gullying. Seeding the
spoil from excavations reduces rill and gully erosion and
sloughing. Roads are more costly to construct and maintain
on the steeper slopes Large cut and fill operations remove
the soil from productive use if roads are located at mid
slope.

The reforestation of cutover areas by Douglas-fir, western
larch, and ponderosa pine takes place naturally where seed
trees are present. If openings are made in the canopy,
invading brush species that are not controlled will delay the
establishment of regeneration. Areas also can be reforested
by the planting of Douglas-fir, western larch, or ponderosa
pine seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly pinegrass,
ninebark, ceanothus, elk sedge, and common snowberry.
Overgrazing causes desirable plants, such as pinegrass and
elk sedge, to decrease and less desirable plants to
increase. The location of salt licks, watering facilities, and
roads and trails should be carefully

considered because steepness of slope can limit access by
livestock. Adapted grasses and legumes can be seeded in
overgrazed and recently disturbed areas to reduce erosion
and provide desirable forage.

This soil is in capability subclass Vlle, nonirrigated.

168-Newbell stony silt loam, 0 to 40 percent slopes.

This very deep, well drained soil is on toe slopes and foot

slopes of foothills. It formed in glacial till derived mainly from
granite and is mantled with volcanic ash and loess. The
aspect is mainly to the north and east at lower elevations
and to the south and west at higher elevations. Slopes are
complex. The native vegetation is conifers, shrubs, forbs, and
grasses. Elevation is 2,500 to 4,500 feet. The average annual
precipitation is about 21 inches, and the average annual air
temperature is about 43° F. The frost-free season is 90 to 120
days.

Typically, the surface of this soil is covered with a mat of
partially decomposed organic litter about 1 inch thick. The
thin subsurface layer is light brownish gray stony silt loam
about 1/4 inch thick. The subsoil is light yellowish brown
stony silt loam about 13 inches thick. The substratum is light
yellowish brown and very pale brown very gravelly sandy
loam to a depth of 60 inches or more.

Included with this soil in mapping are areas of-

e Aits stony loam, 0 to 40 percent slopes-on toe
slopes and foot slopes
e Donavan stony loam, 0 to 30 percent slopes-on
south- and west-facing slopes
Hartill silt loam, 25 to 40 percent slopes-on
convex, north- and east-facing upper foot slopes
Inkler gravelly silt loam, 20 to 40 percent slopes-on
convex, south- and west-facing slopes
Merkel stony sandy loam, O to 40 percent slopes-on
convex, lower toe slopes and foot slopes
e Manley silt loam, 20 to 40 percent slopes-on
concave, north- and east-facing upper slopes
e Moscow silt loam, 25to 40 percent slopes-on
convex, upper foot slopes
e Newbell stony silt loam, 40 to 65 percent slopeson
upper foot slopes
e Raisio shaly loam, 20 to 40 percent slopes-on
south- and west-facing upper foot slopes
e Scrabblers very fine sandy loam, 0 to 20 percent
slopes-on terraces
e poorly drained soils in draws and soils adjacent to
seeps and springs
e Rock outcrop on knobs and ridges
The included areas make up about 20 percent of the
total acreage.

The permeability of this Newbell soil is moderate, and
the available water capacity is very high. The effective
rooting depth is 60 inches or more. Runoff is rapid, and
the hazard of water erosion is high.

This soil is used for grazeable woodland.



This soil is well suited to the production of Douglas-fir.
Ponderosa pine and western larch also grow on this saoil.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 103 on the Newbell soil. The basal area is
about 66 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of
trees 6.6 inches in diameter at breast height (dbh) and
larger is 61 cubic feet per acre per year. The CMAI at 40
years of trees 0.6 inch dbh and larger is 71 cubic feet per
acre per year.

In winter, snowpack hinders the use of equipment on
this soil and limits access. Unsurfaced roads and skid trails
become sticky, slick, and almost impassable when the soil
is wet.

The proper design of road drainage systems and care in
the placement of culverts help to control Erosion on this
soil. Skid trails, firebreaks, and other surface disturbances
are subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.
Roads are more costly to construct and maintain on soils
that have slopes of more than 25 percent.

The reforestation of cutover areas by Douglas-fir and
ponderosa pine takes place naturally where seed trees are
present. If openings are made in the canopy, invading
brush species that are not controlled will delay the
establishment of regeneration. Areas also can be
reforested by the planting of Douglas-fir, western larch, or
ponderosa pine seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly pinegrass,
ninebark, ceanothus, elk sedge, and common snowberry.
Overgrazing causes desirable plants, such as pinegrass and
elk sedge, to decrease and less desirable plants to increase.
Adapted grasses and legumes can be seeded in overgrazed
or recently disturbed areas to reduce erosion and provide
desirable forage.

This soil is poorly suited to homesite development. The
main limitation is steepness of slope. Special design of
buildings is needed to overcome this limitation. The main
limitation for septic tank absorption fields is steepness of
slope.

This soil is in capability subclass Vle, nonirrigated.

169-Newbell stony silt loam, 40 to 65 percent slopes.
This very deep, well drained soil is on side slopes of
foothills. It formed in glacial till derived mainly from granite
and is mantled with volcanic ash and loess. The aspect is
mainly to the north and east at lower elevations and to the
south and west at higher elevations. Slopes are complex.
The native vegetation is conifers, shrubs, forbs, and grasses.
Elevation is 2,500 to 4,500 feet. The average annual
precipitation is about 21 inches, and the average annual
air temperature is about 43° F. The frost-free season is 90
to 120 days.

Typically, the surface of this soil is covered with a mat of
partially decomposed organic litter about | inch thick. The
thin subsurface layer is light brownish gray stony silt

loam about 1/4 inch thick. The subsoil is light yellowish

brown stony silt loam about 13 inches thick. The

substratum is light yellowish brown and very pale brown
very gravelly sandy loam to a depth of 60 inches or

more.

Included with this soil in mapping are areas of-
o Aits stony loam, 40 to 65 percent slopes-on side
slopes
e Donavan stony loam, 30 to 65 percent slopes-on
south- and west-facing slopes
o Hartill silt loam, 40 to 65 percent slopes-on
convex, north- and east-facing upper side slopes
o Inkler gravelly silt loam, 40 to 65 percent slopes
on convex, south- and west-facing slopes
o Merkel stony sandy loam, 40 to 65 percent
slopes-on convex, lower side slopes
e Manley silt loam, 40 to 65 percent slopes-on
concave, north- and east-facing upper slopes
e Moscow silt loam, 40 to 65 percent slopes-on
convex, upper side slopes
o Newbell stony silt loam, 0 to 40 percent slopes
on lower side slopes
e Raisio shaly loam, 40 to 65 percent slopes-on
south- and west-facing upper side slopes
e Scrabblers very fine sandy loam, 20 to 65 percent
slopes-on outwash terrace escarpments
e poorly drained soils in draws and soils adjacent to
seeps and springs
e Rock outcrop on knobs and ridges

The included areas make up about 25 percent of the
total acreage.

The permeability of this Newbell soil is moderate, and
the available water capacity is very high. The effective
rooting depth is 60 inches or more. Runoff is very rapid,
and the hazard of water erosion is very high.

This soil is used for grazeable woodland.

This soil is well suited to the production of Douglas-fir.
Ponderosa pine and western larch also grow on this soil.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 103 on the Newbell soil. The basal area is
about 66 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of trees
6.6 inches in diameter at breast height (dbh) and larger is 61
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 71 cubic feet per acre per year.

The main limitations for the harvesting of timber on this
soil are steepness of slope and stones. In skidding
operations, the steep slopes restrict the use of equipment
with wheels or tracks. Cable yarding systems generally are
safer to use and cause less displacement of the soil. In
winter, snowpack hinders the use of equipment and limits
access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Roads are more costly to construct and maintain on
the steeper slopes. Large cut and fill operations remove
the soil from productive use if roads



are located at mid slope. Seeding the spoil from excavations
reduces rill and gully erosion and sloughing.

The reforestation of cutover areas by Douglas-fir and
ponderosa pine takes place naturally where seed trees are
present. If openings are made in the canopy, invading
brush species that are not controlled will delay the
establishment of regeneration. Areas also can be reforested
by the planting of Douglas-fir, western larch, or ponderosa
pine seedlings.

This soil is suited to grazing and browsing. In most
areas, the native understory vegetation is mainly pinegrass,
ninebark, ceanothus, elk sedge, and common snowberry.
Overgrazing causes desirable plants, such as pinegrass and
elk sedge, to decrease and less desirable plants to increase.
The location of salt licks, watering facilities, and roads and
trails should be carefully considered because steepness of
slope may limit access by livestock. Adapted grasses and
legumes can be seeded in overgrazed or recently disturbed
areas to reduce erosion and provide desirable forage.

This soil is in capability subclass Vlle, nonirrigated.

170-Newbell-Rock outcrop complex, 15 to 40 percent
slopes. The soils in this complex are on foot slopes of
foothills. The aspect is mainly to the north and east at lower
elevations and to the south and west at higher elevations.
Slopes are complex. The native vegetation is conifers,
shrubs, forbs, and grasses. Elevation is 2,500 to 4,500 feet.
The average annual precipitation is about 21 inches, and the
average annual air temperature is about 43° F. The frost-free
season is 90 to 120 days. This complex is about 65 percent
Newbell stony silt loam, 15 to 40 percent slopes, and about
20 percent Rock outcrop.
Included with this complex in mapping are areas of-
e Aits stony loam, 0 to 40 percent slopes-on foot
slopes
Donavan stony loam, 0 to 30 percent slopes-on
south- and west-facing slopes
Hartill silt loam, 25 to 40 percent slopes-on convex,
north- and east-facing upper foot slopes in places of
contact with shale
Inkler gravelly silt loam, 20 to 40 percent slopeson
convex, south- and west-facing slopes
Merkel stony sandy loam, O to 40 percent slopes-on
convex, lower foot slopes
Manley silt loam, 20 to 40 percent slopes-on
concave, north- and east-facing upper slopes
e Moscow silt loam, 25 to 40 percent slopes-on
convex, upper foot slopes
e Raisio shaly loam, 20 to 40 percent slopes-on
south- and west-facing upper foot slopes in places of
contact with shale
e Scrabblers very fine sandy loam, 0 to 20 percent
slopes-on outwash terraces
e poorly drained soils in draws and soils adjacent to
seeps and springs
The included areas make up about 15 percent of the
total acreage.

The Newbell soil is very deep and well drained. It formed
in glacial till weathered mainly from granite and is mantled
with volcanic ash and loess. Typically, the surface of this
soil is covered with a mat of partially decomposed organic
litter about 1 inch thick. The thin subsurface layer is thin,
light brownish gray stony silt loam about 1/4 inch thick. The
subsaoil is light yellowish brown stony silt loam about 13
inches thick. The substratum is light yellowish brown and
very pale brown very gravelly sandy loam to a depth of 60
inches or more.

The permeability of this Newbell soil is moderate, and the
available water capacity is very high. The effective rooting
depth is 60 inches or more. Runoff is rapid, and the hazard
of water erosion is high.

Rock outcrop consists of areas of exposed granite.

Most areas are steep.

The soils in this complex are used for grazeable
woodland.

These soils are suited to the production of Douglas-fir.

Ponderosa pine and western larch also grow on this soil.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 103 on the Newbell soil. The basal area is

about 57 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of trees
6.6 inches in diameter at breast height (dbh) and larger is 53
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 62 cubic feet per acre per year.

Rock outcrop on the surface can cause breakage of
timber and hinder yarding operations. In winter, snowpack
hinders the use of equipment and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on these
soils. Skid trails, firebreaks, and other surface disturbances
are subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.
Roads are more costly to construct and maintain on soils
that have slopes of more than 25 percent. Soil compaction
is increased in areas where yarding paths and skid trails are
forced to converge to avoid large outcrops of rock.

The reforestation of cutover areas by Douglas-fir and
ponderosa pine takes place naturally where seed trees are
present. Rock outcrop limits the even distribution of
reforestation. If openings are made in the canopy, invading
brush species that are not controlled will delay the
establishment of regeneration. Areas also can be
reforested by the planting of Douglas-fir, western larch, or
ponderosa pine seedlings.

These soils are suited to grazing and browsing. In most
areas, the native understory vegetation is mainly pinegrass,
ninebark, ceanothus, elk sedge, and common snowberry.
Overgrazing causes desirable plants, such as pinegrass and
elk sedge, to decrease and less desirable plants to increase.
Adapted grasses and legumes can be seeded in overgrazed
or recently disturbed areas to reduce erosion and provide
desirable forage.



These soils are poorly suited to homesite development.
The main limitations are steepness of slope and Rock
outcrop. Special design of buildings is needed to overcome
the limitation imposed by slope. Excavations for building sites
are limited by bedrock. The main limitations for septic tank
absorption fields are slope and Rock outcrop. Rock outcrop
may interfere with the placement of absorption lines.

The soils in this complex are in capability subclass Vs,
nonirrigated.

171-Newbell-Rock outcrop complex, 40 to 65 percent
slopes. The soils in this complex are on side slopes of
foothills. The aspect is mainly to the north and east at
lower elevations and to the south and west at higher
elevations. Slopes are complex. The native vegetation is
conifers, shrubs, forbs, and grasses. Elevation is 2,500 to
4,500 feet. The average annual precipitation is about 21
inches, and the average annual air temperature is about 43°
F. The frost-free season is 90 to 120 days. This complex is
about 65 percent Newbell stony silt loam, 40 to 65 percent
slopes, and about 20 percent Rock outcrop.
Included with this complex in mapping are areas of-
e Aits stony loam, 40 to 65 percent slopes-on side
slopes
e Donavan gravelly loam, 30 to 65 percent slopes
on south- and west-facing slopes
e Hartill silt loam, 40 to 65 percent slopes-on
convex, north- and east-facing upper side slopes
in places of contact with shale
o Inkler gravelly silt loam, 40 to 65 percent slopes
on convex, south- and west-facing slopes
e Merkel stony sandy loam, 40 to 65 percent
slopes-on convex, lower side slopes
e Manley silt loam, 40 to 65 percent slopes-on
concave, north- and east-facing upper slopes
e Moscow silt loam, 40 to 65 percent slopes-on
convex, upper side slopes
e Raisio shaly loam, 40 to 60 percent slopes-on
south- and west-facing upper side slopes in places of
contact with shale
e Scrabblers very fine sandy loam, 20 to 65 percent
slopes-on outwash terrace escarpments
e poorly drained soils in draws and soils adjacent to
seeps and springs

The included areas make up about 15 percent of the
total acreage.

The Newbell soil is very deep and well drained. It formed
in glacial till weathered from granite aid is mantled with
volcanic ash and loess. Typically, the surface of this soil is
covered with a mat of partially decomposed organic litter
about 1 inch thick. The thin subsurface layer is light
brownish gray stony silt loam about 1/4 inch thick. The
subsoil is light yellowish brown stony silt loam about 13
inches thick. The substratum is light yellowish brown and
very pale brown very gravelly sandy loam to a depth of 60
inches or more.

The permeability of this Newbell soil is moderate, and
the available water capacity is very high. The effective
rooting depth is 60 inches or more. Runoff is very rapid,
and the hazard of water erosion is very high.

Rock outcrop consists of areas of exposed granite.
Most areas are steep.

These soils are used for grazeable woodland.

These soils are suited to the production of Douglas-fir.
They are also suited to ponderosa pine and western larch.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 103 on the Newbell soil. The basal area is
about 57 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of
trees 6.6 inches in diameter at breast height (dbh) and
larger is 53 cubic feet per acre per year. The CMAI at 40
years of trees 0.6 inch dbh and larger is 62 cubic feet per
acre per year.

The main limitations of these soils for the harvesting of
timber are steepness of slope and Rock outcrop. In skidding
operations, the steep slopes restrict the use of equipment
with wheels or tracks. Cable yarding systems generally are
safer to use and cause less displacement of the soil. Rock
outcrop and stones on the surface can cause breakage of
timber and hinder yarding operations. In winter, snowpack
hinders the use of equipment and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on these
soils. Yarding paths, skid trails, firebreaks, and other surface
disturbances are subject to rilling and gullying. Seeding the
spoil from excavations reduces rill and gully erosion and
sloughing. Roads are more costly to construct and maintain
on the steeper slopes. Large cut and fill operations remove
the soil from productive use if the roads are located at mid
slope. Soil compaction is increased in areas where yarding
paths and skid trails converge to avoid large outcrop of
rock.

The reforestation of cutover areas by Douglas-fir and
ponderosa pine takes place naturally where seed trees are
present. If openings are made in the canopy, invading
brush species that are not controlled will delay the
establishment of regeneration. Areas also can be
reforested by the planting of Douglas-fir, western larch, or
ponderosa pine seedlings.

These soils are suited to grazing and browsing. In most
areas, the native understory vegetation is mainly pinegrass,
ninebark, ceanothus, elk sedge, and common snowberry.
Overgrazing causes desirable plants, such as pinegrass and
elk sedge, to decrease and less desirable plants to
increase. The location of salt licks, stockwatering facilities,
and roads and trails should be specially considered because
steepness of slope may limit access by livestock. Adapted
grasses and legumes can be seeded in overgrazed or
recently disturbed areas to reduce erosion and provide
desirable forage.

The soils in this complex are in capability subclass
VIls, nonirrigated.



172-Peone silt loam. This very deep, poorly drained soil
is on alluvial fans, bottom lands, around perimeters of lakes,
and in depressional areas. It formed in volcanic ash,
diatomite, and mixed alluvium. Slope is 0 to 3 percent. The
native vegetation is water-tolerant grasses, forbs, and
shrubs. Elevation is 1,700 to 2,500 feet. The average annual
precipitation is about 18 inches, and the average air
temperature is about 46° F. The frost-free season ranges
from 100 to 120 days.

Typically, the upper part of the surface layer is gray silt
loam about 6 inches thick, and the lower part is mottled,
gray silt loam about 8 inches thick. The underlying material
is mottled, white and light gray silt loam 29 inches thick.
Below that is mottled, light gray sandy loam to a depth of 60
inches.

Included with this soil in mapping are areas of-

e Bridgeson silt loam and Colville silt loam-on broad
alluvial terraces

e Hardesty silt loam-in depressions and at the foot of
terrace escarpments

e Narcisse silt loam-on bottom lands along narrow
drainageways in granitic areas.

The included areas make up about 20 percent of the total

acreage.

The permeability of this Peone soil is moderate, and
the available water capacity is very high. The effective
rooting depth is limited by a seasonal high water table that is
at a depth of .5 foot to 1.5 feet during the months of
February to May. Frequent brief periods of flooding occur
during these months. Runoff is very slow. There is no hazard
of erosion.

This soil is used for nonirrigated crops and rangeland.

The main limitations of this soil for the production of
nonirrigated wheat, barley, oats, clover, and grasses for hay
and pasture are wetness and the hazard of flooding.
Incorporating crop residue into the surface layer helps to
maintain good tilth. Proper timing of minimum tillage helps to
avoid compaction. A suitable crop rotation on this soil is
clover and grass for 4 to 8 years followed by spring grain for
2 years.

This soil is suited to rangeland. The native vegetation is
mainly reed canarygrass, tufted hairgrass, and sedge.
Overgrazing causes desirable plants, such as tufted
hairgrass, to decrease and less desirable plants to increase.
The time of grazing use should be carefully considered
because wetness of the soil may limit access by livestock.
Adapted grasses and legumes can be seeded in overgrazed
areas to reduce erosion and provide desirable forage.
Because of wetness, however, special treatment is needed in
the preparation for seeding.

This soil is poorly suited to homesite development. The
main limitations are the hazard of flooding and wetness.
Buildings should be located above the expected flood
level. Dikes and channels can protect homesites from
being flooded. Drainage is needed if buildings are
constructed on this soil. In addition, cutbanks are not
stable and are subject to caving. The

main limitations for septic tank absorption fields are the
hazard of flooding and wetness. The high water table
increases the possibility of failure of septic tank absorption
fields.

This soil is in capability subclass IVw, nonirrigated.

173-Peone silt loam, drained. This very deep, artificially
drained soil is on alluvial fans, bottom lands, around
perimeters of lakes, and in depressional areas. It formed in
volcanic ash, diatomite, and mixed alluvium. Slope is 0 to 3
percent. The native vegetation is water-tolerant grasses,
forbs, and shrubs. Elevation is 1,700 to 2,500 feet. The
average annual precipitation is about 20 inches, and the
average air temperature is about 46° F. The frost-free season
ranges from 100 to 120 days.

Typically, the upper part of the surface layer is gray silt
loam about 6 inches thick, and the lower part is mottled,
gray silt loam about 8 inches thick. The underlying material is
mottled, white and light gray silt loam about 29 inches thick.
Below that is mottled, light gray sandy loam to a depth of 60
inches or more.

Included with this soil in mapping are areas of-

e Bridgeson silt loam and Colville silt loam-on
broad alluvial terraces

e Hardesty silt loam-in depressions and at the foot
of terrace escarpments

¢ Narcisse silt loam-on bottom lands along narrow
drainageways in granitic areas

The included areas make up about 20 percent of the
total acreage.

The permeability of this Peone soil is moderate, and the
available water capacity is very high. The effective rooting
depth is limited by a seasonal high water table that is at a
depth of 2 to 3 feet during the months of February to May.
Occasional brief periods of flooding occur during these
months. Runoff is very slow. There is no hazard of water
erosion.

This soil is used for nonirrigated crops.

The main limitations of this soil for the production of
nonirrigated wheat, barley, oats, clover, and grasses for
hay and pasture are wetness and flooding. Protective
levees and drainage systems help to control flooding and
lower the water table. Incorporating crop residue into the
surface layer helps to maintain good tilth. A suitable crop
rotation on this soil is annual grain for 2 to 3 years followed
by grass, legumes, or grass and legumes for 4 to 8 years.

This soil is poorly suited to homesite development. The
main limitations are the hazard of flooding and wetness.
Buildings should be located above the expected flood level.
Dikes and channels can protect homesites from being
flooded. Drainage is needed if buildings are constructed on
this soil. In addition, cutbanks are not stable and are
subject to caving. The main limitations for septic tank
absorption fields are the hazard of flooding and wetness.
The high water table increases the possibility of failure of
septic tank absorption fields.



This soil is in capability subclass Illw, nonirrigated.

174-Phoebe sandy loam, 0 to 5 percent slopes. This
very deep, well drained soil is on terraces. It formed in
glacial outwash materials, with an admixture of volcanic ash
and loess in the upper part. The native vegetation is
grasses, forbs, shrubs, and conifers. Elevation is 1,800 to
2,500 feet. The average annual precipitation is about 18
inches, and the average annual air, temperature is about 47°
F. The frost-free season is 120 to 140 days.

Typically, the surface layer is dark grayish brown sandy
loam about 12 inches thick. The subsoil is brown sandy
loam about 9 inches thick. The upper part of the substratum
is pale brown sandy loam and loamy sand about 33 inches
thick. The lower part is very pale brown sand to a depth of
60 inches or more.

Included with this soil in mapping are areas of-

e Clayton fine sandy loam, 0 to 5 percent slopes
on similar landscape positions

e Dart loamy coarse sand, 0 to 8 percent slopes
on undulating terraces

e Hardesty silt loam-on concave slopes and at the
foot of terrace escarpments

e Hunters silt loam, 0 to 5 percent slopes-on higher
terraces

e Marble loamy sand, 5 to 25 percent slopes-on
dunelike terraces

e Garrison loam, 0 to 5 percent slopes -on slightly
concave slopes

e Springdale sandy loam, 0 to 15 percent slopes-on
undulating terraces

The included areas make up about 15 percent of the
total acreage.

The permeability of this Phoebe soil is moderately rapid,
and the available water capacity is high. The effective
rooting depth is 60 inches or more. Runoff is very slow.
There is no hazard of water erosion, but the hazard of
wind erosion is high.

This soil is used for grazeable woodland and for
nonirrigated and irrigated crops.

This soil is well suited to the production of ponderosa
pine. Douglas-fir also grows on this soil.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 103 on the Phoebe soil. The basal area
is about 60 percent of normal, even-aged, unmanaged
stands. Thus, the mean annual increment at 80 years of age
of trees 6.6 inches in diameter at breast height (dbh) and
larger is 56 cubic feet per acre per year. The CMAI at 40
years of trees 0.6 inch dbh and larger is 65 cubic feet per
acre per year.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Skid trails, firebreaks, and other surface disturbances
are subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.
Cutbanks occasionally cave when the soil is saturated.

The reforestation of cutover areas by ponderosa pine and
Douglas-fir takes place naturally where seed trees are
present. However, the high soil surface temperatures in
summer and the low available water capacity reduce the
chances of seedling survival. Areas also can be reforested
by the planting of ponderosa pine seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly bluebunch
wheatgrass, ldaho fescue, arrowleaf balsamroot, and threetip
sagebrush. Overgrazing causes desirable plants, such as
bluebunch wheatgrass and Idaho fescue, to decrease and
less desirable plants to increase. Adapted grasses and
legumes can be seeded in overgrazed or recently disturbed
areas to reduce erosion and provide desirable forage.

The main limitation of this soil for the production of
nonirrigated barley, wheat, alfalfa, and grass is the hazard of

wind erosion. Minimum tillage and early seeding at right
angles to the erosive winds can control wind erosion on
nonirrigated cropland. Leaving crop residue on the surface
helps to conserve moisture and control wind erosion. Grass,
legumes, or grass and legumes planted in rotation also
provide excellent wind erosion control. Grassed waterways
help to control water erosion caused by concentrated flow in
the major draws and waterways. A suitable crop rotation on
this soil is annual grain or a 3-year rotation of winter wheat,
spring grain, and summer fallow for weed control.

Sprinkler irrigation is the best method of applying water for
the production of irrigated wheat and alfalfa hay. The main
limitation is the hazard of wind erosion. Application of water
should be adjusted to the available water capacity, the water
intake rate, and the crop needs to avoid over irrigation and
leaching of plant nutrients.

This soil is well suited to homesite development.
However, cutbanks are not stable and are subject to
caving. The main limitation for septic tank absorption
fields is very rapid permeability in the substratum. The
contamination of ground water supplies as a result of
seepage is a possibility.

This soil is in capability subclass Ils, nonirrigated and
irrigated.

175-Phoebe sandy loam, 5 to 15 percent slopes. This
very deep, well drained soil is on terraces and terrace
escarpments. It formed in glacial outwash material, with an
admixture of volcanic ash and loess in the upper part. The
native vegetation is grasses, forbs, shrubs, and conifers.
Elevation is 1,800 to 2,500 feet. The average annual
precipitation is about 18 inches, and the average annual air
temperature is about 47° F. The frost-free season is 120 to
140 days.

Typically, the surface layer is dark grayish brown sandy
loam about 12 inches thick. The subsoil is brown sandy
loam about 9 inches thick. The upper part of the
substratum is pale brown sandy loam and loamy sand
about 33 inches thick, and the lower part is very pale
brown sand to a depth of 60 inches or more.



Included with this soil in mapping are areas of-

e Clayton fine sandy loam, 5 to 15 percent slopes
on similar landscape positions

e Dart loamy coarse sand, 0 to 8 percent slopes
on undulating terraces

e Hardesty silt loam-on concave slopes and at the
foot of terrace escarpments

e Hunters silt loam, 5 to 15 percent slopes-on
higher terraces

e Marble loamy sand, 5 to 25 percent slopes-on
dunelike terraces

e Garrison loam, 0 to 5 percent slopes-on slightly
concave slopes

e Springdale sandy loam, 0 to 15 percent slopes-on
undulating terraces

The included areas make up about 15 percent of the
total acreage.

The permeability of this Phoebe soil is moderately rapid,
and the available water capacity is high. The effective
rooting depth is 60 inches or more. Runoff is slow. The
hazard of water erosion is slight, but the hazard of wind
erosion is high.

This soil is used for grazeable woodland and for
nonirrigated and irrigated crops.

This soil is well suited to the production of ponderosa
pine. Douglas-fir also grows on this soil.

Based on a 100-year site curve, the mean sire index for
ponderosa pine is 103 on the Phoebe soil. The basal area is
about 60 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of trees
6.6 inches in diameter at breast height (dbh) and larger is 56
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 65 cubic feet per acre per year.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Skid trails, firebreaks, and other surface disturbances
are subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.
Cutbanks occasionally slump when the soil is saturated.

The reforestation of cutover areas by ponderosa pine and
Douglas-fir takes place naturally where seed trees are
present. However, the high soil surface temperatures in
summer and the low available water capacity reduce the
chances of seeding survival. Areas also can be reforested by
the planting of ponderosa pine seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly bluebunch
wheatgrass, ldaho fescue, arrowleal balsamroot, and
threetip sagebush. Overgrazing causes desirable plants,
such as bluebunch wheatgrass and Idaho fescue, to
decrease and less desirable plants to increase. Adapted
grasses and legumes can be seeded in overgrazed or
recently disturbed areas to reduce erosion and provide
desirable forage.

The main limitation of this soil for the production of
nonirrigated barley, wheat, alfalfa, and grass is the

hazard of wind erosion. Minimum tillage and early seeding at
right angles to the erosive winds can control wind erosion on
nonirrigated cropland. Leaving crop residue on the surface
helps to conserve moisture and control wind erosion. Grass,
legumes, or grass and legumes in rotation also provide
excellent wind erosion control. Grassed waterways help to
control water erosion caused by concentrated flow in the
major draws and waterways. A suitable crop rotation on this
soil is alfalfa and grass for 4 to 8 years followed by grain for
2 or 3 years.

Sprinkler irrigation is the best method of applying water for
the production of irrigated wheat and alfalfa hay. The main
limitations are the hazard of wind erosion and slope.
Application of water should be adjusted to the available
water capacity, the water intake rate, and the crop needs to
avoid over irrigation, erosion, and leaching of plant nutrients.

This soil is suited to homesite development. The main
limitation is steepness of slope. Special design of buildings is
needed to overcome this limitation. In addition, cutbanks are
not stable and are subject to caving. The main limitation for
septic tank absorption fields is very rapid permeability in the
substratum. The contamination of ground water supplies as a
result of seepage is a possibility. Absorption lines should be
installed on the contour.

This soil is in capability subclass llle, nonirrigated and
irrigated.

176-Raisio shaly loam, 0 to 20 percent slopes. This
moderately deep, well drained soil is on toe slopes and
ridgetops of mountains. It formed in material weathered from
shaly rock, modified in places by glacial till and volcanic
ash. The aspect is mainly to the south and west. Slopes are
convex. The native vegetation is grasses, forbs, shrubs,
and conifers. Elevation is 1,800 to 4,500 feet. The average
annual precipitation is about 25 inches, and the average
annual air temperature is about 47° F. The frost-free season
is 90 to 120 days.

Typically, the surface of this soil is covered with a mat of
partially decomposed organic litter about 1 1/2 inches thick.
The surface layer is grayish brown shaly loam about 5 inches
thick. The subsoil is brown very flaggy loam about 4 inches
thick. The substratum is light brownish gray and light gray
extremely flaggy loam about 21 inches thick. Below that is
fractured shaly rock at a depth of about 30 inches. Depth to
bedrock ranges from 20 to 40 inches.

Included with this soil in mapping are areas of-
e Dehart gravelly sandy loam, 15 to 25 percent
slopes, and Donavan loam, 8 to 25 percent

slopes-on convex, south- and west-facing toe
slopes

e Hartill silt loam, 15 to 25 percent slopes-on
north- and east-facing toe slopes

e Rufus shaly loam, 30 to 65 percent slopes-on
convex, upper side slopes and ridges



e Scoap gravelly loam, 5 to 20 percent slopes-on
convex, north- and east-facing lower toe slopes

e Stevens channery silt loam, 8 to 25 percent slopes-
on concave, south- and west-facing toe slopes

e poorly drained soils in drainageways and soils
adjacent to seeps and springs

e Rock outcrop on ridges and knobs

The included areas make up about 15 percent of the
total acreage.

The permeability of this Raisio soil is moderate, and the
available water capacity is very low. The effective rooting
depth is 20 to 40 inches. Runoff is medium, and the hazard
of water erosion is moderate.

This soil is used for grazeable woodland.

This soil is suited to the production of Douglas-fir.
Ponderosa pine also grows on this soil.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 90 on the Raisio soil. The basal area is about
60 percent of normal, even-aged, unmanaged stands. Thus,
the mean annual increment at 80 years of age of trees 6.6
inches in diameter at breast height (dbh) and larger is 43
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 51 cubic feet per acre per year.

In winter, snowpack hinders the use of equipment on
this soil and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Skid trails, firebreaks, and other surface disturbances
are subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.

The reforestation of cutover areas by Douglas-fir and
ponderosa pine takes place naturally where seed trees are
present. However, the high soil surface temperatures in
summer and the low available water capacity reduce the
chances of seedling survival. Areas also can be reforested
by the planting of Douglas-fir or ponderosa pine seedlings.

This soil is suited to grazing and browsing. In most
areas, the native understory vegetation is mainly
bluebunch wheatgrass, red threeawn, eriogonum,
needleandthread, arrowleaf balsamroot, and pinegrass.
Overgrazing causes desirable plants, such as bluebunch
wheatgrass and pinegrass, to decrease and less desirable
plants to increase. Adapted grasses and legumes can be
seeded in overgrazed or recently disturbed areas to reduce
erosion and provide desirable forage.

This soil is poorly suited to homesite development. The
main limitations are the moderate depth to bedrock,
steepness of slope, and large stones. Excavations for
building sites are limited by bedrock. Special design of
buildings is needed to overcome the limitation imposed by
slope. Flagstones may hinder excavations. The main
limitation for septic tank absorption fields is the depth to
rock and steepness of slope. Special design is needed

because of the limited depth of soil over the bedrock.

Absorption lines should be installed on the contour.

Flagstones may hinder placement of the absorption lines.
This soil is in capability subclass Vle, nonirrigated.

177-Raisio shaly loam, 20 to 40 percent slopes. This
moderately deep, well drained soil is on foot slopes of
mountains. The aspect is mainly to the south and west.
Slopes are convex. This soil formed in material weathered
from shaly rock, modified in places by glacial till and volcanic
ash. The native vegetation is grasses, forbs, shrubs, and
conifers. Elevation is 1,800 to 4,500 feet. The average
annual precipitation is about 25 inches, and the average
annual air temperature is about 47° F. The frost-free season
is 90 to 120 days.

Typically, the surface of this soil is covered with a mat of
partially decomposed organic litter about 1 1/2 inches thick.
The surface layer is grayish brown shaly loam 5 inches thick.
The subsoil is brown very flaggy loam about 4 inches thick.
The substratum is light brownish gray and light gray
extremely flaggy loam about 21 inches thick. Below that is
fractured shaly rock at a depth of about 30 inches. Depth to
bedrock ranges from 20 to 40 inches.

Included with this soil in mapping are areas of-

e Dehart gravelly sandy loam, 25 to 40 percent
slopes, and Donavan loam, 25 to 40 percent
slopes-on convex, south- and west-facing upper
foot slopes

e Hartill silt loam, 25 to 40 percent slopes-on

convex, north- and east-facing foot slopes

e Rufus shaly loam, 30 to 65 percent slopes-on
convex, upper side slopes and ridges

e Scoap gravelly loam, 20 to 40 percent slopes-on
convex, north- and east-facing lower foot slopes

e Stevens channery silt loam, 25 to 40 percent
slopes-on concave, south- and west-facing
slopes

e poorly drained soils in drainageways and areas
adjacent to seeps and springs

e Rock outcrop on ridges and knobs and talus on
upper side slopes

The included areas make up about 20 percent of the
total acreage.

The permeability of this Raisio soil is moderate, and the
available water capacity is very low. The effective rooting
depth is 20 to 40 inches. Runoff is rapid, and the hazard of
water erosion is high.

This soil is used for grazeable woodland.

This soil is suited to the production of Douglas-fir.
Ponderosa pine also grows on this soil.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 90 on the Raisio soil. The basal area is about
60 percent of normal, even-aged, unmanaged stands. Thus,
the mean annual increment at 80 years of age of trees 6.6
inches in diameter at breast height (dbh) and larger is 43
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 51 cubic feet per acre per year.



In winter, snowpack hinders the use of equipment on
this soil and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Skid trails, firebreaks, and other surface disturbances
are subject to rifling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.
Roads are more costly to construct and maintain on the
steeper slopes.

The reforestation of cutover areas by Douglas-fir and
ponderosa pine takes place naturally where seed trees are
present. However, the high soil surface temperatures in
summer and the low available water capacity reduce the
chances of seedling survival. Areas also can be reforested
by the planting of Douglas-fir or ponderosa pine seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly bluebunch
wheatgrass, red threeawn, eriogonum, needleandthread,
arrowleaf balsamroot, and pinegrass. Overgrazing causes
desirable plants, such as bluebunch wheatgrass and
pinegrass, to decrease and less desirable plants to increase.
Adapted grasses and legumes can be seeded in overgrazed
or recently disturbed areas to reduce erosion and provide
desirable forage.

This soil is poorly suited to homesite development. The
main limitations are steepness of slope and the moderate
depth to bedrock. Special design of buildings is needed to
overcome the limitation imposed by slope. Excavations for
building sites are limited by bedrock. Flagstones may hinder
excavations. The main limitations for septic tank absorption
fields are the depth to rock and steepness of slope. Special
design is needed because of the limited depth of soil over
the bedrock. The steepness of slope is a concern in
installing septic tank absorption fields. Flagstones may
hinder placement of the absorption lines.

This soll is in capability subclass Vle, nonirrigated.

178-Raisio shaly loam, 40 to 65 percent slopes. This
moderately deep, well drained soil is on side slopes of
mountains. It formed in material weathered from shaly rock,
modified in places by glacial till and volcanic ash. The aspect
is mainly to the south and west. Slopes are convex. The
native vegetation is grasses, forbs, shrubs, and conifers.
Elevation is 1,800 to 4,500 feet. The average annual
precipitation is about 25 inches, and the average annual air
temperature is about 47° F. The frost-free season is 90 to
120 days.

Typically, the surface of this soil is covered with a mat of
partially decomposed organic litter about 1 1/2 inches thick.
The surface layer is grayish brown shaly loam about 5 inches
thick. The subsoil is brown very flaggy loam about 4 inches
thick. The substratum is light brownish gray and light gray
extremely flaggy loam about 21 inches thick. Below that is
fractured shaly rock at a depth of about 30 inches. Depth to
bedrock ranges from 20 to 40 inches.

Included with this soil in mapping are areas of-

e Dehart gravelly sandy loam, 40 to 65 percent
slopes, and Donavan loam, 40 to 65 percent
slopes-on convex, south- and west-facing lower
side slopes

o Hartill silt loam, 40 to 65 percent slopes-on
convex, north- and east-facing lower side slopes

¢ Rufus shaly loam, 30 to 65 percent-on convex,
upper side slopes and ridges

e Scoap gravelly loam, 40 to 65 percent slopes, on
convex, north- and east-facing lower side slopes

¢ poorly drained soils in drainageways and soils
adjacent to seeps and springs

e Rock outcrop on knobs and ridges and talus on
upper side slopes

The included areas make up about 25 percent of the
total acreage.

The permeability of this Raisio soil is moderate, and the
available water capacity is very low. The effective rooting
depth is 20 to 40 inches. Runoff is very rapid, and the
hazard of water erosion is very high.

This soil is used for grazeable woodland.

This soil is suited to the production of Douglas-fir.
Ponderosa pine also grows on this soil.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 90 on the Raisio soil. The basal area is about
60 percent of normal, even-aged, unmanaged stands. Thus,
the mean annual increment at 80 years of age of trees 6.6
inches in diameter at breast height (dbh) and larger is 43
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 51 cubic feet per acre per year.

The main limitation of this soil for the harvesting of
timber is steepness of slope. In skidding operations, the
steep slopes restrict the use of equipment with wheels or
tracks. Cable yarding systems generally are safer to use
and cause less displacement of the soil. In winter,
snowpack hinders the use of equipment and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Yarding paths, skid trails, firebreaks, and other surface
disturbances are subject to rifling and gullying. Seeding the
spoil from excavations reduces rill and gully erosion and
sloughing. Roads are more costly to construct and maintain
on the steeper slopes. Large cut and fill operations remove
the soil from productive use if roads are located at mid
slope.

The reforestation of cutover areas by Douglas-fir and
ponderosa pine takes place naturally where seed trees are
present. However, the high soil surface temperatures in
summer and the low available water capacity reduce the
chances of seedling survival. Areas also can be reforested
by the planting of Douglas-fir or ponderosa pine seedlings.

This soil is suited to grazing and browsing. In most
areas, the native understory vegetation is mainly
bluebunch wheatgrass, red threeawn, eriogonum,



needleandthread, arrowleaf balsamroot, and pinegrass.
Overgrazing causes desirable plants, such as bluebunch
wheatgrass and pinegrass, to decrease and less desirable
plants to increase. The location of salt licks, stockwatering
facilities, and roads and trails should be carefully considered
because steepness of slope may limit access by livestock.
Adapted grasses and legumes can be seeded in overgrazed
or recently disturbed areas to reduce erosion and provide
desirable forage.
This soil is in capability subclass Vlle, nonirrigated.

179-Raisio-Rock outcrop complex, 25 t-o 40 percent
slopes. The soils in this complex are on foot slopes and
ridgetops of mountains. The aspect is mainly to the south
and west. Slopes are convex. The native vegetation is
grasses, forbs, shrubs, and conifers. Elevation is 1,800 to
4,500 feet. The average annual precipitation is about 25
inches, and the average annual air temperature is about 47°
F. The frost-free season ranges from 90 to 120 days. This
complex is about 65 percent Raisio shaly loam, 25 to 40
percent slopes, and about 20 percent Rock outcrop.

Included with this complex in mapping are areas of-

e Dehart gravelly sandy loam, 20 to 40 percent slopes,
and Donavan loam, 25 to 40 percent slopes-on
convex, south- and west-facing lower foot slopes

o Hartill silt loam, 25 to 40 percent slopes-on
convex, north- and east-facing foot slopes

e Rufus shaly loam, 30 to 65 percent slopes-on
convex, upper foot slopes and ridges

e Scoap gravelly loam, 20 to 40 percent slopes-on
convex, north- and east-facing lower slopes

e Stevens channery silt loam, 25 to 40 percent slopes-
on concave, south- and west-facing slopes

e poorly drained soils in drainageways and soils
adjacent to seeps and springs

e talus on upper foot slopes

The included areas make up about 15 percent of the
total acreage.

The Raisio soil is moderately deep and well drained. It
formed in material weathered from shaly rock, modified in
places by glacial till and volcanic ash. Slopes are convex.
Typically, the surface of this soil is covered with a mat of
partially decomposed organic litter about 1 1/2 inches thick.
The surface layer is grayish brown shaly loam about 5
inches thick. The subsoil is brown very flaggy loam about 4
inches thick. The substratum is light brownish gray and light
gray extremely flaggy loam about 21 inches thick. Below that
is fractured shaly rock at a depth of about 30 inches. Depth
to bedrock ranges from 20 to 40 inches.

The permeability of this Raisio soil is moderate, and the
available water capacity is very low. The effective rooting
depth is 20 to 40 inches. Runoff is rapid, and the hazard of
water erosion is high.

Rock outcrop consists of areas of exposed shale.

Most areas are steep.

The soils in this complex are used for grazeable

woodland.

These soils are suited to the production of Douglas-fir.

Ponderosa pine also grows on these soils.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 90 on the Raisio soil. The basal area is about
48 percent of normal, even-aged, unmanaged stands. Thus,
the mean annual increment at 80 years of age of trees 6.6
inches in diameter at breast height (dbh) and larger is 34
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 41 cubic feet per acre per year.

Rock outcrop can cause breakage of timber and hinder
yarding operations. In winter, snowpack hinders the use of
equipment and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on these
soils. Skid trails, firebreaks, and other surface disturbances
are subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.
Roads are more costly to construct and maintain on the
steeper slopes. Soil compaction is increased in areas where
yarding paths and skid trails are forced to converge to avoid
large outcrops of rock.

The reforestation of cutover areas by Douglas-fir and
ponderosa pine takes place naturally where seed trees are
present. Rock outcrop limits the even distribution of
reforestation. The high soil surface temperatures in summer
and the low available water capacity reduce the chances of
seedling survival. Areas also can be reforested by the
planting of Douglas-fir or ponderosa pine seedlings.

These soils are suited to grazing and browsing. In most
areas, the native understory vegetation is mainly bluebunch
wheatgrass, red threeawn, needleandthread, arrowleaf
balsamroot, and pinegrass. Overgrazing causes desirable
plants, such as bluebunch wheatgrass and pinegrass, to
decrease and less desirable plants to increase. Adapted
grasses and legumes can be seeded in overgrazed and
recently disturbed areas to reduce erosion and provide
desirable forage.

These soils are poorly suited to homesite development.
The main limitations are steepness of slope and Rock
outcrop. Special design of buildings is needed to overcome
the limitation imposed by slope. Excavations for building
sites are limited by bedrock. Flagstones may hinder
excavations. The main limitations for septic tank absorption
fields are the moderate depth to rock and steepness of
slope. Special design is needed because of the limited
depth of soil over the bedrock. Rock outcrop interferes with
the placement of absorption lines.

The soils in this complex are in capability subclass Vis,
nonirrigated.

180-Raisio-Rock outcrop complex, 40 to 65 percent
slopes. The soils in this complex are on side slopes of
mountains. The aspect is mainly to the south



and west. Slopes are convex. The native vegetation is
grasses, forbs, shrubs, and conifers. Elevation is 1,800 to
4,000 feet. The average annual precipitation is about 25
inches, and the average annual air temperature is about 47°
F. The frost-free season ranges from 90 to 120 days. This
complex is about 65 percent Raisio shaly loam, 40 to 65
percent slopes, and about 20 percent Rock outcrop.
Included with this complex in mapping are areas of-

e Dehart gravelly sandy loam, 40 to 65 percent
slopes, and Donavan loam, 40 to 65 percent slopes-
on convex, south- and west-facing lower side
slopes

e Hartill silt loam, 40 to 65 percent slopes-on
convex, north- and east-facing side slopes

e Rufus shaly loam, 30 to 65 percent slopes-on
convex, upper side slopes and ridges

e Scoap gravelly loam, 40 to 65 percent slopes-on
convex, north- and east-facing lower slopes

e poorly drained soils in drainageways and soils
adjacent to seeps and springs

e talus on upper side slopes

The included areas make up about 15 percent of the
total acreage.

The Raisio soil is moderately deep and well drained. It
formed in material weathered from shaly rock, modified in
places by glacial till and volcanic ash. Typically, the surface
of this soil is covered with a mat of partially decomposed
organic litter about 1 1/2 inches thick. The surface layer is
grayish brown shaly loam about 5 inches thick. The subsoil
is brown very flaggy loam about 4 inches thick. The
substratum is light brownish gray and light gray extremely
flaggy loam about 21 inches thick. Below that is fractured
shaly rock at a depth of 30 inches. Depth to bedrock ranges
from 20 to 40 inches.

The permeability of this Raisio soil is moderate, and the
available water capacity is very low. The effective rooting
depth is 20 to 40 inches. Runoff is very rapid, and the
hazard of water erosion is very high.

Rock outcrop consists of areas of exposed shale.

Most areas are steep.

The soils in this complex are used for grazeable
woodland.

These soils are suited to the production of Douglas-fir.
Ponderosa pine also grows on these soils.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 90 on the Raisio soil. The basal area is about
48 percent of normal, even-aged, unmanaged stands. Thus,
the mean annual increment at 80 years of age of trees 6.6
inches in diameter at breast height (dbh) and larger is 34
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 41 cubic feet per acre per year.

The main limitations of these soils for the harvesting of
timber are steepness of slope and Rock outcrop. In skidding
operations, the steep slopes restrict 1Lhe use of equipment
with wheels or tracks. Cable yarding systems generally are
safer to use and cause less displacement

of the soil. Rock outcrop can cause breakage of timber
and hinder yarding operations. In winter, snowpack hinders
the use of equipment and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on these
soils. Yarding paths, skid trails, firebreaks, and other surface
disturbances are subject to rilling and gullying. Seeding the
spoil from excavations reduces rill and gully erosion and
sloughing. Roads are more costly to construct and maintain
on the steeper slopes. Large cut and fill operations remove
the soil from productive use if roads are located at mid
slope. Soil compaction is increased in areas where yarding
paths and skid trails are forced to converge to avoid large
outcrops of rock.

The reforestation of cutover areas by Douglas-fir and
ponderosa pine takes place naturally where seed trees are
present. Rock outcrop limits the even distribution of
reforestation. The high soil surface temperatures in summer
and the low available water capacity reduce the chances of
seedling survival. Areas also can be reforested by the
planting of Douglas-fir or ponderosa pine seedlings.

These soils are suited to grazing and browsing. In most
areas, the native understory vegetation is mainly bluebunch
wheatgrass, red threeawn, needleandthread, arrowleaf
balsamroot, and pinegrass. Overgrazing causes desirable
plants, such as bluebunch wheatgrass and pinegrass, to
decrease and less desirable plants to increase. The location
of salt licks, stockwatering facilities, and roads and trails
should be carefully considered because steepness of slope
may limit access by livestock. Adapted grasses and legumes
can be seeded in overgrazed or recently disturbed areas to
reduce erosion and provide desirable forage.

The soils in this complex are in capability subclass
VIls, nonirrigated.

181-Rathdrum silt loam. This very deep, well drained
soil is on terraces in depressional areas. It formed in alluvial
material derived from volcanic ash and loess and is underlain
by glacial outwash material. Slope is 0 to 3 percent. The
native vegetation is conifers, shrubs, forbs, and grasses.
Elevation is 1,600 to 3,500 feet. The average annual
precipitation is about 27 inches, and the average annual air
temperature is about 44° F. The frost-free season ranges
from 90 to 110 days.

Typically, the surface of this soil is covered with a mat of
partially decomposed organic litter about 1/2 inch thick. The
thin subsurface layer is light gray very fine sandy loam about
1/4 inch thick. The subsaoil is very pale brown silt loam about
14 inches thick. The substratum is very pale brown and light
gray very fine sandy loam to a depth of 60 inches or more.

Included with this soil in mapping are areas of-

e Aits loam, 0 to 15 percent slopes-on toe slopes
e Bonner silt loam, 0 to 10 percent slopes-on
terraces



e Eloika silt loam, 0 to 15 percent slopes-on higher
terraces

The included areas make up about 20 percent of the
total acreage.

The permeability of this Rathdrum soil is moderate, and
the available water capacity is very high. The effective
rooting depth is 60 inches or more. Runoff is very slow.
There is no hazard of water erosion. This soil is subject to
rare flooding during the months of February to May.

This soil is used for grazeable woodland aid for
nonirrigated and irrigated crops.

This soil is suited to the production of ponderosa pine. It
is also suited to Douglas-fir, lodgepole pine, and western
larch.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 100 on the Rathdrum soil. The basal area
is about 60 percent of normal, even-aged, unmanaged
stands. Thus, the mean annual increment at 80 years of age
of trees 6.6 inches in diameter at breast height (dbh) and
larger is 53 cubic feet per acre per year. The CMAI at 40
years of trees 0.6 inch dbh and larger is 61 cubic feet per
acre per year.

Using standard equipment with wheels or tracks on this
soil causes rutting and compaction when the soil is moist.
Puddling can occur when the soil is wet. Using low
pressure ground equipment reduces soil damage and
helps to maintain productivity.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Roads need ballasting for year-round use.

The reforestation of cutover areas by ponderosa pine,
Douglas-fir, western larch, and lodgepole pine takes place
naturally where seed trees are present. However, the
chances of seedling survival are poor in areas that are
commonly flooded. Trees occasionally are subject to
windthrow during periods when the soil is wet and the winds
are strong. Areas also can be reforested by the planting of
ponderosa pine, lodgepole pine, or Douglas-fir seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly pinegrass,
pachystima, thimbleberry, sedge, and snowberry. Overgrazing
causes desirable plants, such as pinegrass and sedge, to
decrease and less desirable plants to increase. Adapted
grasses and legumes can be seeded in overgrazed or
recently disturbed areas to reduce erosion and provide
desirable forage,

This soil is well suited to the production of irrigated and
nonirrigated wheat, barley, alfalfa, and grasses. Minimum
tillage, early fall seeding, and fall chiseling help to control
sheet and rill erosion. Leaving sufficient amounts of crop
residue on the surface during the critical erosion period
helps to maintain good tilth, conserve moisture, and control
erosion. Grassed waterways help to control water erosion
caused by concentrated flow in the major draws and
waterways. A suitable crop rotation on this soil is alfalfa
and grass for 4 to 8 years followed by annual grain for 2 or
3 years.

Sprinkler irrigation is the best method of water application
for the production of irrigated wheat, grass, and alfalfa hay.
Application of water should be adjusted to the available
water capacity, the water intake rate, and the crop needs to
avoid over irrigation, erosion, and leaching of plant nutrients.

This soil is poorly suited to homesite development. The
main limitation is the hazard of flooding. Dikes and
channels can protect absorption fields from being flooded.

This soil is in capability subclass llic, nonirrigated and
irrigated.

182-Republic gravelly sandy loam, 0 to 25 percent
slopes. This very deep, well drained soil is on alluvial fans
and toe slopes of foothills. It formed in alluvium and glacial
till, with an admixture of loess and volcanic ash. Slopes are
convex. The native vegetation is grasses, forbs, shrubs, and
conifers. Elevation is 1,600 to 3500feet. The average annual
precipitation is about 16 inches, and the average annual air
temperature is about 43° F. The frost-free season ranges
from 95 to 110 days.

Typically, the surface layer of this soil is grayish brown and
brown gravelly sandy loam about 18 inches thick. The subsoil
is pale brown gravelly loam about 13 inches thick. The upper
part of the substratum is light yellowish brown gravelly loam
about 7 inches thick. The lower part is pale yellow gravelly
sandy loam to a depth of 60 inches or more.

Included with this soil in mapping are areas of-

e Cedonia silt loam, 5 to 15 percent slopes-on
undulating terraces

e Garrison loam, 0 to 5 percent slopes-on terraces

e Hodgson silt loam, 15 to 25 percent slopes-on
undulating terraces and terrace escarpments

e Hunters silt loam, 0 to 5 percent slopes-on
concave terraces

e Martella silt loam, 5 to 15 percent slopes-on
concave lakebed terraces

The included areas make up about 15 percent of the
total acreage.

The permeability of this Republic soil is moderate, and the
available water capacity is high. The effective rooting depth
is 60 inches or more. Runoff is medium, and the hazard of
water erosion is moderate.

This soil is used for grazeable woodland and for
nonirrigated and irrigated crops.

This soil is well suited to the production of ponderosa
pine. Douglas-fir also grows on this soil.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 102 on the Republic soil. The basal area
is about 99 percent of normal, even-aged, unmanaged
stands. Thus, the mean annual increment at 80 years of age
of trees 6.6 inches in diameter at breast height (dbh) and
larger is 90 cubic feet per acre per year. The CMAI at 40
years of trees 0.6 inch dbh and larger is 105 cubic feet per
acre per year.



This soil has no limitations for use of equipment.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Skid trails, firebreaks, and other surface disturbances
are subject to rifling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.
Roads may need ballasting for year-round use.

The reforestation of cutover areas by ponderosa pine
takes place naturally where seed trees are present. If
openings are made in the canopy, invading brush species
that are not controlled will delay the establishment of
regeneration. Areas also can be reforested by the planting
of ponderosa pine seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly bluebunch
wheatgrass, ldaho fescue, and rough fescue. Overgrazing
causes desirable plants, such as bluebunch wheatgrass and
Idaho fescue, to decrease and less desirable plants to
increase. Adapted grasses and legumes can be seeded in
overgrazed or recently disturbed areas to reduce erosion
and provide desirable forage.

The main limitation of this soil for the production of
irrigated and nonirrigated wheat, barley, alfalfa, and grass is
the hazard of water erosion. Minimum tillage, early fall
seeding, and fall chiseling help to control sheet and rill
erosion. Leaving sufficient amounts of crop residue on the
surface during the critical erosion period helps to conserve
moisture, maintain good tilth, and control erosion. Divided
slope farming, stripcropping, diversions, or terraces may be
needed to help control erosion on nonirrigated cropland.
Grassed waterways help to control water erosion caused by
concentrated flow in the major draws and waterways. A
suitable crop rotation on this soil is alfalfa and grass for 4 to
8 years followed by grain for 2 years.

Sprinkler irrigation is the best method of applying water
for the production of irrigated grass and alfalfa hay. The
main limitations are steepness of slope and the hazard of
water erosion. Application of water should be adjusted to the
available water capacity, the water intake rate, and the crop
needs to avoid over irrigation, erosion, and leaching of plant
nutrients.

This soil is poorly suited to homesite development. The
main limitation is steepness of slope. Special design of
buildings is needed to overcome this limitation. The main
limitation for septic tank absorption fields is steepness of
slope.

This soil is in capability subclass Ve, nonirrigated and
irrigated.

183-Republic gravelly sandy loam, 25 to 40 percent
slopes. This very deep, well drained soil is on alluvial fans
and foot slopes of foothills. It formed in alluvium and glacial
till, with an admixture of loess and volcanic ash. Slopes are
convex. The native vegetation is grasses, forbs, shrubs, and
conifers. Elevation is 1,600

to 3,500 feet. The average annual precipitation is about 16
inches, and the average annual air temperature is about
43° F. The frost-free season ranges from 95 to 110 days.

Typically, the surface layer of this soil is grayish brown and
brown gravelly sandy loam about 18 inches thick. The subsoil
is pale brown gravelly loam about 13 inches thick. The upper
part of the substratum is light yellowish brown gravelly loam
about 7 inches thick. The lower part is pale yellow gravelly
sandy loam to a depth of 60 inches or more.

Included with this soil in mapping are areas of-

e Cedonia silt loam, 15 to 30 percent slopes-on
rolling terraces and terrace escarpments

e Garrison loam, 5 to 15 percent slopes-on convex
terraces

e Hodgson silt loam, 25 to 40 percent slopes-on

convex terraces and terrace escarpments

e Hunters silt loam, 5 to 15 percent slopes-on
concave terraces

e Martella silt loam, 25 to 40 percent slopes-on
terrace escarpments

The included areas make up about 20 percent of the total
acreage.

The permeability of this Republic soil is moderate, and the
available water capacity is high. The effective rooting depth
is 60 inches or more. Runoff is rapid, and the hazard of
water erosion is high.

This soil is used for grazeable woodland.

This soil is well suited to the production of ponderosa
pine. Douglas-fir also grows on this soil.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 102 on the Republic soil. The basal area
is about 99 percent of normal, even-aged, unmanaged
stands. Thus, the mean annual increment at 80 years of age
of trees 6.6 inches in diameter at breast height (dbh) and
larger is 90 cubic feet per acre per year. The CMAI at 40
years of trees 0.6 inch dbh and larger is 105 cubic feet per
acre per year.

The main limitation for use of equipment is steepness of
slope.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Skid trails, firebreaks, and other surface disturbances
are subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.
Roads are more costly to construct and maintain on the
steeper slopes. Ballasting is needed for year-round use.

The reforestation of cutover areas by ponderosa pine
takes place naturally where seed trees are present. If
openings are made in the canopy, invading brush species
that are not controlled will delay the establishment of
regeneration. Areas also can be reforested by the planting
of ponderosa pine seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly bluebunch
wheatgrass, Idaho fescue, and rough fescue.



Overgrazing causes desirable plants, such as bluebunch
wheatgrass and Idaho fescue, to decrease and less
desirable plants to increase. Adapted grasses and legumes
can be seeded in overgrazed or recently disturbed areas to
reduce erosion and provide desirable forage.

This soil is poorly suited to homesite development. The
main limitation is steepness of slope. Special design of
buildings is needed to overcome this limitation. The main
limitation for septic tank absorption fields is steepness of
slope.

This soil is in capability subclass IVe, nonirrigated.

184-Republic silt loam, 0 to 8 percent slopes. This
very deep, well drained soil is on alluvial fans and terraces. It
formed in alluvium and glacial till, with an admixture of loess
and volcanic ash. The native vegetation is grasses, forbs,
shrubs, and conifers. Elevation is 1,600 to 3,500 feet. The
average annual precipitation is about 16 inches, and the
average annual air temperature is about 43° F. The frost-free
season is 95 to 110 days.

Typically, the surface layer is grayish brown and brown silt
loam about 18 inches thick. The subsoil is pale brown
gravelly loam about 13 inches thick. The upper part of the
substratum is light yellowish brown gravelly loam about 7
inches thick. The lower part is pale yellow gravelly sandy
loam to a depth of 60 inches or more.

Included with this soil in mapping are areas of-

e Garrison loam, 0 to 5 percent slopes, and Hunters
silt loam, 0 to 5 percent slopes-on similar
landscape positions

e Cedonia silt loam, 0 to 5 percent slopes-on
undulating lakebed terraces

e Hodgson silt loam, 0 to 3 percent slopes-on
convex terraces

e Martella silt loam, 0 to 5 percent slopes-in
concave places on lakebed terraces

The included areas make up about 15 percent of the
total acreage.

The permeability of this Republic soil is moderate, and the
available water capacity is high. The effective rooting depth
is 60 inches or more. Runoff is slow, and the hazard of
water erosion is slight to moderate.

This soil is used for grazeable woodland and for
nonirrigated and irrigated crops.

This soil is well suited to the production of ponderosa
pine. Douglas-fir also grows on this soil.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 102 on the Republic soil. The basal area
is about 99 percent of normal, even-aged, unmanaged
stands. Thus, the mean annual increment at 80 years of
age of trees 6.6 inches in diameter at breast height (dbh)
and larger is 90 cubic feet per acre per year. The CMAI at
40 years of trees 0.6 inch dbh and larger is 105 cubic feet
per acre per year.

Using standard equipment with wheels or tracks on
this soil causes rutting and compaction when the soil is

moist. Puddling can occur when the soil is wet. Using low
pressure ground equipment reduces soil damage and
helps to maintain productivity.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this
soil. Skid trails, firebreaks, and other surface disturbances
are subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.
Roads need ballasting for year-round use.

The reforestation of cutover areas by ponderosa pine
takes place naturally where seed trees are present. If
openings are made in the canopy, invading brush species
that are not controlled will delay the establishment of
regeneration. Areas also can be reforested by the planting
of ponderosa pine seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly bluebunch
wheatgrass, Idaho fescue, and rough fescue: Overgrazing
causes desirable plants, such as bluebunch wheatgrass and
Idaho fescue, to decrease and less desirable plants to
increase. Adapted grasses and legumes can be seeded in
overgrazed or recently disturbed areas to reduce erosion and
provide desirable forage.

The main limitation of this soil for the production of
nonirrigated wheat, barley, alfalfa, and grass is the hazard of
water erosion. Minimum tillage, early fall seeding, and fall
chiseling help to control sheet and rill erosion. Leaving
sufficient amounts of crop residue on the surface during
critical erosion periods helps to conserve moisture, maintain
tilth, and control erosion. Grassed waterways help to control
water erosion caused by concentrated flow in the major
draws and waterways. A suitable crop rotation on this soil is
alfalfa and grass for 4 to 8 years followed by grain for 2 or 3
years.

Sprinkler irrigation is the best method of water
application for the production of irrigated grass and alfalfa
hay. The main limitations are steepness of slope and the
hazard of water erosion. Application of water should be
adjusted to the available water capacity, the water intake
rate, and the crop needs to avoid over irrigation, erosion,
and leaching of plant nutrients.

This soil is well suited to homesite development.

This soil is in capability subclass llle, nonirrigated and
irrigated.

185-Republic silt loam, 8 to 15 percent slopes. This
very deep, well drained soil is on alluvial fans and terraces.
It formed in alluvium and glacial till, with an admixture of
loess and volcanic ash. The native vegetation is grasses,
forbs, shrubs, and conifers. Elevation is 1,600 to 3,500 feet.
The average annual precipitation is about 16 inches, and the
average annual air temperature is about 43° F. The frost-
free season is 95 to 110 days.

Typically, the surface layer is grayish brown and brown silt
loam about 18 inches thick. The subsoil is pale brown
gravelly loam about 13 inches thick. The upper



part of the substratum is light yellowish brown gravelly

loam about 7 inches thick. The lower part is pale yellow
gravelly sandy loam to a depth of 60 inches or more.

Included with this soil in mapping are areas of-

e Garrison loam, 5 to 15 percent slopes, and Hunters
silt loam, 3 to 15 percent slopes-on similar
landscape positions

e Cedonia silt loam, 5 to 15 percent slopes-on
undulating lakebed terraces

e Hodgson silt loam, 3 to 15 percent slopes-on
convex terraces

e Martella silt loam, 5 to 15 percent slopes-on
concave slopes on lakebed terraces

The included areas make up about 15 percent of the

total acreage.

The permeability of this Republic soil is moderate, and the
available water capacity is high. The effective rooting depth
is 60 inches or more. Runoff is medium, and the hazard of
water erosion is moderate.

This soil is used for grazeable woodland arid for
nonirrigated and irrigated crops.

This soil is well suited to the production of ponderosa
pine. Douglas-fir also grows on this soil.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 102 on the Republic soil. The basal area
is about 99 percent of normal, even-aged, unmanaged
stands. Thus, the mean annual increment at 80 years of age
of trees 6.6 inches in diameter at breast height (dbh) and
larger is 90 cubic feet per acre per year. The CMAI at 40
years of trees 0.6 inch dbh and larger is 105 cubic feet per
acre per year.

Using standard equipment with wheels or tracks on this
soil causes rutting and compaction when the soil is moist.
Puddling can occur when the soil is wet. Using low pressure
ground equipment reduces soil damage and helps to
maintain productivity.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this soil.
Skid trails, firebreaks, and other surface disturbances are
subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.
Roads need ballasting for year-round use.

The reforestation of cutover areas by ponderosa pine
takes place naturally where seed trees are present. If
openings are made in the canopy, invading brush species
that are not controlled will delay the establishment of
regeneration. Areas also can be reforested by the planting
of ponderosa pine seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly bluebunch
wheatgrass, Idaho fescue, and rough fescue. Overgrazing
causes desirable plants, such as bluebunch wheatgrass and
Idaho fescue, to decrease arid less desirable plants to
increase. Adapted grasses and legumes can be seeded in
overgrazed or recently disturbed areas to reduce erosion
and provide desirable forage.

The main limitation of this soil for the production of
nonirrigated wheat, barley, alfalfa, and grass is the

hazard of water erosion. Minimum tillage, early fall seeding,
and fall chiseling help to control sheet and rill erosion.
Leaving sufficient amounts of crop residue on the surface
during critical erosion periods helps to conserve moisture,
maintain tilth, and control erosion. Divided slope farming,
stripcropping, diversions, or terraces may be needed to help
control erosion on nonirrigated cropland. Grassed waterways
help to control water erosion caused by concentrated flow in
the major draws and waterways. A suitable crop rotation on
this soil is alfalfa and grass for 4 to 8 years followed by grain
for 2 or 3 years.

Sprinkler irrigation is the best method of water
application for the production of irrigated grass and alfalfa
hay. The main limitations are steepness of slope and the
hazard of water erosion. Application of water should be
adjusted to the available water capacity, the water intake
rate, and the crop needs to avoid over irrigation, erosion,
and leaching of plant nutrients.

This soil is suited to homesite development. The main
limitation for septic tank absorption fields is steepness of
slope. Absorption lines should be installed on the contour.

This soil is in capability subclass llle, nonirrigated and
irrigated.

186-Republic silt loam, 15 to 40 percent slopes. This
very deep, well drained soil is on alluvial fans and terrace
escarpments. It formed in alluvium and glacial till, with an
admixture of loess and volcanic ash. Slopes are convex. The
native vegetation is grasses, forbs, shrubs, and conifers.
Elevation is 1,600 to 3,500 feet. The average annual
precipitation is about 16 inches, and the average annual air
temperature is about 43° F. The frost-free season is 95 to
110 days.

Typically, the surface layer is grayish brown and brown silt
loam about 18 inches thick. The subsaoil is pale brown
gravelly loam about 13 inches thick. The upper part of the
substratum is light yellowish brown gravelly loam about 7
inches thick. The lower part is pale yellow gravelly sandy
loam to a depth of 60 inches or more.

Included with this soil in mapping are areas of-

e Garrison loam, 5 to 15 percent slopes-on similar
landscape positions

e Cedonia silt loam, 15 to 30 percent slopes-on
rolling lakebed terraces

e Hodgson silt loam, 25 to 40 percent slopes-on
undulating terraces and terrace escarpments

e Hunters silt loam, 3 to 15 percent slopes-on
concave terraces

e Martella silt loam, 25 to 40 percent slopes-on
lakebed terrace escarpments

The included areas make up about 20 percent of the
total acreage.

The permeability of this Republic soil is moderate, and the
available water capacity is high. The effective rooting depth
is 60 inches or more. Runoff is rapid, and the hazard of
water erosion is high.



This soil is used for grazeable woodland and for

nonirrigated and irrigated crops.

This soil is well suited to the production of ponderosa

pine. Douglas-fir also grows on this soil.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 102 on the Republic soil. The basal area
is about 99 percent of normal, even-aged, unmanaged
stands. Thus, the mean annual increment at 80 years of
age of trees 6.6 inches in diameter at breast height (dbh)
and larger is 90 cubic feet per acre per year. The CMAI at
40 years of trees 0.6 inch dbh and larger is 105 cubic feet
per acre per year.

Using standard equipment with wheels or tracks on this
soil causes rutting and compaction when the soil is moist.
Puddling can occur when the soil is wet. Using low pressure
ground equipment reduces soil damage and helps to
maintain productivity.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on this soil.
Skid trails, firebreaks, and other surface disturbances are
subject to rilling and gullying. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.
Roads are more costly to construct and maintain on soils
that have slopes of more than 25 percent. Ballasting may be
needed for year-round use.

The reforestation of cutover areas by ponderosa pine
and Douglas-fir takes place naturally where seed trees are
present. If openings are made in the canopy, invading
brush species that are not controlled will delay the
establishment of regeneration. Areas also can be reforested
by the planting of ponderosa pine seedlings.

This soil is suited to grazing and browsing. In most areas,
the native understory vegetation is mainly bluebunch
wheatgrass, ldaho fescue, and rough fescue. Overgrazing
causes desirable plants, such as bluebunch wheatgrass and
Idaho fescue, to decrease and less desirable plants to
increase. Adapted grasses and legumes can be seeded in
overgrazed or recently disturbed areas to reduce erosion
and provide desirable forage.

The main limitation of this soil for the production of
nonirrigated wheat, barley, alfalfa, and grass is the hazard of
water erosion. Minimum tillage, early fall seeding, and fall
chiseling help to control sheet and rill erosion. Leaving
sufficient amounts of crop residue on the surface during
critical erosion periods helps to conserve moisture, maintain
tilth, and control erosion. In addition, divided slope farming,
stripcropping, diversions, or terraces may be needed to help
control erosion on nonirrigated cropland. Grassed
waterways help to control water erosion caused by
concentrated flow in the major draws and waterways. A
suitable crop rotation on this soil is alfalfa and grass for 4 to
8 years followed by grain for 2 or 3 years.

Sprinkler irrigation is the best method of water application
for the production of irrigated grass-legume hay. The main
limitations are steepness of slope and the hazard of water
erosion. Application of water should be

adjusted to the available water capacity, the water intake
rate, and the crop needs to avoid over irrigation, erosion,
and leaching of plant nutrients.

This soil is suited to homesite development. The main
limitation is steepness of slope. Special design of buildings
is needed to overcome this limitation. The main limitation for
septic tank absorption fields is steepness of slope.

This soil is in capability subclass IVe, nonirrigated and
irrigated.

187-Riverwash. Riverwash is on bottom lands along
perennial and intermittent streams. It consists of unstabilized
sandy, silty, clayey, or gravelly sediment that is frequently
washed and reworked by streams or rivers. It supports little or
no vegetation. Riverwash has little value other than serving
as protection against channel cutting and as a source of
sand and gravel. It has limited use as wildlife habitat. The
sparse vegetation consists of shrubs, weedy plants, and
deciduous trees.

This map unit is poorly suited to homesite development
because it is subject to frequent flooding and is made up
of unstabilized material.

This map unit is in capability subclass Vllis,
nonirrigated.

188-Rock outcrop. Rock outcrop consists of areas in
which exposed bedrock covers 90 percent or more of the
surface. These areas are mainly on ridgetops and side
slopes. Slope is 50 to 90 percent. Some areas of Rock
outcrop are large and are broken by small areas of soil.
Most outcroppings of rock are hard, but some are soft. These
areas have sparse vegetation, and they are principally used
as habitat for wildlife and for mining.

This map unit is poorly suited to homesite development
because excavations for building sites are limited by
bedrock.

This map unit is in capability subclass Vllis,
nonirrigated.

189-Rock outcrop-Aits complex, 30 to 65 percent
slopes. The soils in this complex are on side slopes of
foothills. The aspect is mainly to the north and east at lower
elevations and to the south and west at higher elevations.
Slopes are complex. The native vegetation is conifers,
shrubs, forbs, and grasses. Elevation is 2,000 to 5,000 feet.
The average annual precipitation is about 25 inches, and
the average annual air temperature is about 43° F. The
frost-free season is 90 to 110 days. This complex is about
50 percent Rock outcrop and about 35 percent Aits stony
loam, 30 to 65 percent slopes.
Included with this complex in mapping are areas of-
e Newbell silt loam, 40 to 65 percent slopes-on
similar landscape positions
e Donavan loam, 40 to 65 percent slopes-on
convex, south- and west-facing side slopes
e Hartill silt loam, 40 to 65 percent slopes-on
convex side slopes



¢ Inkler gravelly silt loam, 40 to 65 percent slopes
e very stony and very shallow soils
o talus downslope from Rock outcrop

The included areas make up about 15 percent of the
total acreage.

Rock outcrop consists of areas of exposed granite, quartzite,
or shaly bedrock. Most areas are very steep.

The Aits soil is very deep and well drained. It formed in
glacial till and is mantled with volcanic ash and loess.
Typically, the surface of this soil is covered with a thin mat
of partially decomposed organic litter about 1 inch thick. The
surface layer is brown stony loam about 2 inches thick. The
subsoil is brown stony loans about 10 inches thick. The
upper part of the substratum is light gray or grayish brown
gravelly loam about 33 inches thick. The lower part is pale
olive, very gravelly clay loam to a depth of 60 inches or
more.

The permeability of this Aits soil is moderately slow, and
the available water capacity is very high. The effective
rooting depth is 60 inches or more. Runoff is very rapid,
and the hazard of water erosion is very high.

The soils in this complex are used for grazeable
woodland.

These soils are suited to the production of Douglas-fir.

They are also suited to western larch and lodgepole pine.

Based on a 100-year site curve, the mean site index for

Douglas-fir is 103 on the Aits soil. The basal area is about
35 percent of normal, even-aged, unmanaged stands. Thus,
the mean annual increment at 80 years of age of trees 6.6
inches in diameter at breast height (dbh) and larger is 33
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 38 cubic feet per acre per year.

The main limitations of these soils for the harvesting of
timber are steepness of slope and Rock outcrop. In skidding
operations, the steep slopes restrict the use of equipment
with wheels or tracks. Cable yarding systems generally are
safer to use and cause less displacement of the soil. Rock
outcrop can cause breakage of timber and hinder yarding
operations. In winter, snowpack hinders the use of equipment
and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on these
soils. Yarding paths, skid trails, firebreaks, and other surface
disturbances are subject to rilling and gullying. Roads are
more costly to construct and maintain on the steeper
slopes. Large cut and fill operations remove the soil from
productive use if roads are located at mid slope. Seeding
the spoil from excavations reduces rill and gully erosion and
sloughing. Soil compaction is increased in areas where
yarding paths and skid trails are forced to converge to avoid
large outcrops of rocks.

The reforestation of cutover areas of Douglas-fir, western
larch, and lodgepole pine takes place naturally where seed
trees are present. Rock outcrop limits the even distribution of
reforestation. If openings are made in

the canopy, invading brush species that are not controlled
will delay the establishment of regeneration. Areas also can
be reforested by the planting of Douglas-fir, western larch, or
lodgepole pine seedlings.

These soils are suited to grazing and browsing. In most
areas, the native understory vegetation is mainly pinegrass,
spirea, common snowberry, and ninebark. Overgrazing
causes desirable plants, such as pinegrass, to decrease and
less desirable plants to increase. The location of salt licks,
stockwatering facilities, and roads and trails should be
carefully considered because steepness of slope may limit
access by livestock. Adapted grasses and legumes can be
seeded in overgrazed or recently disturbed areas to reduce
erosion and provide desirable forage. Seeding is limited to
broadcasting by hand or aerial equipment because of the
steepness and roughness of the terrain.

The sails in this complex are in capability subclass
VlIs, nonirrigated.

190-Rock outcrop-Donavan complex, 30 to 65
percent slopes. The soils in this complex are on side slopes
of foothills. The aspect is mainly to the south and west.
Slopes are complex. The native vegetation is conifers, forbs,
shrubs, and grasses. Elevation is 2,000 to 3,500 feet. The
average annual precipitation is about 18 inches, and the
average annual air temperature is about 46° F. The frost-free
season is about 90 to 120 days. This complex is about 50
percent Rock outcrop and about 35 percent Donavan stony
loam, 30 to 65 percent slopes.

Included with this complex in mapping are areas of-

e Dehart gravelly sandy loam, 40 to 65 percent
slopes-on similar landscape positions

e Raisio shaly loam, 40 to 65 percent slopes, and
Rufus shaly loam, 30 to 65 percent slopes-on
convex, upper side slopes

e Spokane stony loam, 40 to 65 percent slopes, on
convex, south- and west-facing slopes

e Stevens channery silt loam, 25 to 40 percent
slopes-on concave, south- and west-facing foot
slopes

e very stony and very shallow soils

The included areas make up about 15 percent of the
total acreage.

Rock outcrop consists of areas of exposed granite, shale,
or andesite. Most areas are steep to very steep.

The Donavan soil is very deep and well drained. It formed
in glacial till, with an admixture of volcanic ash and loess.
Typically, the surface of this soil is covered with a thin mat
of partially decomposed organic litter about 1 inch thick. The
upper part of the surface layer is grayish brown stony loam
about 6 inches thick. The lower part is brown gravelly loam
about 8 inches thick. The underlying material is pale brown
and light gray, cobbly sandy loam to a depth of 60 inches or
more.

The permeability of this Donavan soil is moderate, and the
available water capacity is high. The effective rooting



depth is 60 inches or more. Runoff is very rapid, and the
hazard of water erosion is very high.

The soils in this complex are used for grazeable
woodland.

These soils are suited to the production of ponderosa
pine. They are also suited to western larch and Douglasfir.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 107 on the Donavan soil. The basal area
is about 27 percent of normal, even-aged, unmanaged
stands. Thus, the mean annual increment at 80 years of age
of trees 6.6 inches in diameter at breast height (dbh) and
larger is 27 cubic feet per acre per year. The CMAI at 40
years of trees 0.6 inch dbh and larger is 31 cubic feet per
acre per year.

The main limitations of these soils for the harvesting of
timber are steepness of slope and Rock outcrop. In skidding
operations, the steep slopes restrict the use of equipment
with wheels or tracks. Cable yarding systems generally are
safer to use and cause less displacement of the soil. Rock
outcrop can cause breakage of timber and hinder yarding
operations.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on these
soils. Yarding paths, skid trails, firebreaks, and other surface
disturbances are subject to rilling and gullying. Roads are
more costly to construct and maintain on the steeper
slopes. Large cut and fill operations remove the soil from
productive use if roads are located at mid slope. Seeding
the spoil from excavations reduces rill and gully erosion and
sloughing. Soil compaction is increased in areas where
yarding paths and skid trails are forced to converge to avoid
large outcrops of rock.

The reforestation of cutover areas by ponderosa pine,
western larch, and Douglas-fir takes place naturally where
seed trees are present. Rock outcrop limits the even
distribution of reforestation. If openings are made in the
canopy, invading brush species that are not controlled will
delay the establishment of regeneration. Areas also can be
reforested by the planting of ponderosa pine, western larch,
or Douglas-fir seedlings.

These soils are suited to grazing and browsing. In most
areas, the native understory vegetation is mainly pinegrass,
bluebunch wheatgrass, Idaho fescue, arrowleaf
balsamroot, and rose. Overgrazing causes desirable plants,
such as bluebunch wheatgrass and Idaho fescue, to
decrease and less desirable plants to increase. The location
of salt licks, stockwatering facilities, and roads and trails
should be carefully considered because steepness of slope
may limit access by livestock. Adapted grasses and legumes
can be seeded in overgrazed or recently disturbed areas to
reduce erosion and provide desirable forage. Seeding is
limited to broadcasting by hand or aerial equipment because
of the steepness and roughness of the terrain.

The soils in this complex are in capability subclass
VlIs, nonirrigated.

191-Rock outcrop-Huckleberry complex, 30 to 65
percent slopes. The soils in this complex are on side
slopes of mountains. The aspect is mainly to the north and
east at lower elevations and to the south and west at
higher elevations. Slopes are convex. The native vegetation
is conifers, forbs, shrubs, and grasses. Elevation is 3,000 to
6,000 feet. The average annual precipitation is about 32
inches, and the average annual air temperature is about
43° F. The frost-free season is about 70 to 90 days. This
complex is about 55 percent Rock outcrop and about 30
percent Huckleberry silt loam, 30 to 65 percent slopes.

Included with this complex in mapping are areas of-

e Ahren loam, 40 to 65 percent slopes-on side
slopes along drainageways

e Belzar silt loam, 40 to 65 percent slopes-on
convex, upper foot slopes

e Buhrig very stony loam, 40 to 65 percent slopes
on upper side slopes

e Hartill silt loam, 40 to 65 percent slopes-on
convex side slopes at lower elevations

e Manley silt loam, 40 to 65 percent slopes-on
concave, north- and east-facing side slopes

e Vassar silt loam, 30 to 65 percent slopes-on
convex side slopes

e poorly drained soils in drainageways and soils
adjacent to seeps and springs

e very stony and very shallow soils

¢ talus downslope from Rock outcrop

The included areas make up about 15 percent of the
total acreage.

Rock outcrop consists of areas of exposed shale or
quartzite. Most areas are steep to very steep.

The Huckleberry soil is moderately deep and well drained.
It formed in colluvium and residuum weathered from shale
and phyllite and is mantled with volcanic ash and loess.
Typically, the surface of this soil is covered with a thin mat of
partially decomposed organic litter about 2 inches thick. The
surface layer is pale brown silt loam about 6 inches thick.
The subsoil is pale brown silt loam about 8 inches thick. The
upper part of the substratum is pale brown, shaly silt loam
about 7 inches thick, and the lower part is pale brown and
light brownish gray, very shaly loam about 11 inches thick.
Phyllite is at a depth of about 32 inches. Depth to bedrock
ranges from 20 to 40 inches.

The permeability of this Huckleberry soil is moderate,
and the available water capacity is high. The effective
rooting depth is 20 to 40 inches. Runoff is very rapid, and
the hazard of water erosion is very high.

The soils in this complex are used for woodland.

These soils are suited to the production of Douglas-fir.
They are also suited to western larch, lodgepole pine,
western white pine, and grand fir.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 88 on the Huckleberry soil. The basal area is
about 55 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at



80 years of age of trees 6.6 inches in diameter at breast
height (dbh) and larger is 38 cubic feet per acre per year.
The CMAI at 40 years of trees 0.6 inch dbh and larger is 45
cubic feet per acre per year.

The main limitations of these soils for the harvesting of
timber are steepness of slope and Rock outcrop. In skidding
operations, the steep slopes restrict the use of equipment
with wheels or tracks. Cable yarding systems generally are
safer to use and cause less displacement of the soil. Rock
outcrop can cause breakage of timber and hinder yarding
operations. Unsurfaced roads and skid trails become sticky,
slick, and almost impassable when the soil is wet. In winter,
snowpack hinders the use of equipment and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on these
soils. Yarding paths, skid trails, firebreaks, and other surface
disturbances are subject to rilling and gullying. Roads are
more costly to construct and maintain on the steeper slopes.
Large cut and fill operations remove the soil from productive
use if roads are located at mid slope. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing. Soil
compaction is increased in areas where yarding paths and
skid trails are forced to converge to avoid large outcrops of
rock.

The reforestation of cutover areas by Douglas-fir,
western larch, grand fir, and western white pine takes
place naturally where seed trees are present. Rock
outcrop limits the even distribution of reforestation. If
openings are made in the canopy, invading brush species
that are not controlled will delay the establishment of
regeneration. Areas also can be reforested by the
planting of Douglas-fir, grand fir, or western larch
seedlings.

In most areas of this soil, the native understory
vegetation is mainly pinegrass, creambush oceanspray,
vine maple, and thimbleberry.

The soils in this complex are in capability subclass
Vlls, nonirrigated.

192-Rock outcrop-Inkler complex, 30 to 65 percent
slopes. The soils in this complex are on side slopes of
foothills. The aspect is mainly to the south and west. Slopes
are complex. The native vegetation is conifers, shrubs,
forbs, and grasses. Elevation is 2,200 to 4,500 feet. The
average annual precipitation is about 25 inches, and the
average annual air temperature is about 43° F. The frost-free
season is 90 to 120 days. This complex is about 55 percent
Rock outcrop and about 30 percent Inkler gravelly silt loam,
30 to 65 percent slopes.
Included with this complex in mapping are areas of-
o Merkel stony sandy loam, 40 to 65 percent
slopes-on similar landscape positions
e Aits loam, 40 to 65 percent slopes, and Newbell
silt loam, 40 to 65 percent slopes-on concave
side slopes

e Hartill silt loam, 40 to 65 percent slopes-on
upper side slopes

e Kiehl gravelly silt loam, 20 to 65 percent slopes
on remnant outwash terrace escarpments and
side slopes of drainageways

e soils on lakebed terraces on the lower parts of
side slopes

e very stony and very shallow soils

¢ talus downslope from Rock outcrop

The included areas make up about 15 percent of the

total acreage.

Rock outcrops consists of areas of exposed granite or

andesite. Most areas are steep or very steep.

The Inkler soil is very deep and well drained. It formed in
glacial till, colluvium, and residuum, with an admixture of
volcanic ash and loess in the surface layer. Typically, the
surface is gray gravelly silt loam about 4 inches thick. The
subsoil is pale brown gravelly silt loam about 17 inches
thick. The upper part of the substratum is light brownish gray
very gravelly loam and very cobbly loam about 25 inches
thick. The lower part is pale yellow, very cobbly sandy clay
loam to a depth of 60 inches or more.

The permeability of this Inkler soil is moderate, and the
available water capacity is high. The effective rooting depth
is 60 inches or more. Runoff is very rapid, and the hazard of
water erosion is very high.

The soils in this complex are used for grazeable
woodland.

These soils are suited to the production of Douglas-fir.
Ponderosa pine, lodgepole pine, and western larch also grow
on these soils.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 103 on the Inkler soil. The basal area is about
27 percent of normal, even-aged, unmanaged stands. Thus,
the mean annual increment at 80 years of age of trees 6.6
inches in diameter at breast height (dbh) and larger is 25
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 29 cubic feet per acre per year.

The main limitations of these soils for the harvesting of
timber are steepness of slope and Rock outcrop. In skidding
operations, the steep slopes restrict the use of equipment
with wheels or tracks. Cable yarding systems generally are
safer to use and cause less displacement of the soil. Rock
outcrop can cause breakage of timber and hinder yarding
operations. In winter, snowpack hinders the use of
equipment and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on these
soils. Yarding paths, skid trails, firebreaks, and other
surface disturbances are subject to rilling and gullying.
Roads are more costly to construct and maintain on the
steeper slopes. Large cut and fill operations remove the soil
from productive use if roads are located at mid slope.
Seeding the spoil from excavations reduces rill and gully
erosion and sloughing. Soil compaction is increased in
areas where yarding paths and skid trails are forced to
converge to avoid large outcrops of rock.



The reforestation of cutover areas by Douglas-fir, western
larch, lodgepole pine, and ponderosa pine takes place
naturally where seed trees are present. Rock outcrop limits
the even distribution of reforestation. If openings are made in
the canopy, invading brush species that are not controlled
will delay the establishment of regeneration. Areas also can
be reforested by the planting of Douglas-fir or ponderosa
pine seedlings.

These soils are suited to grazing and browsing. In most
areas, the native understory vegetation is mainly bluebunch
wheatgrass, pinegrass, mallow ninebark, and common
yarrow. Overgrazing causes desirable plants, such as
bluebunch wheatgrass and pinegrass to decrease and less
desirable plants to increase. The location of salt licks,
stockwatering facilities, and roads and trails should be
carefully considered because steepness of slope may limit
access by livestock. Adapted grasses and legumes can be
seeded in overgrazed or recently disturbed areas to reduce
erosion and provide desirable forage. Seeding is limited to
broadcasting by hand or aerial equipment because of the
steepness and roughness of the terrain.

The soils in this complex are in capability subclass
VIls, nonirrigated.

193-Rock outcrop-Maki complex, 30 to 65 percent
slopes. The soils in this complex are on side slopes of
foothills. The aspect is mainly to the south and west. Slopes
are convex. The native vegetation is conifers, forbs, shrubs,
and grasses. Elevation is 1,400 to 4,500 feet. The average
annual precipitation is about 20 inches, and the average
annual air temperature is about 47° F. The frost-free season
ranges from 100 to 130 days. This complex is about 55
percent Rock outcrop and about 30 percent Maki gravelly
loam, 30 to 65 percent slopes.
Included with this complex in mapping are areas of-
e Aquolls, sloping-on concave, lower side slopes
e Dehart gravelly sandy loam, 40 to 65 percent slopes,
and Koseth loam, 40 to 65 percent slopes-on
concave slopes
e Cedonia silt loam, 30 to 65 percent slopes-on
lakebed terraces and terrace escarpments and on
drainage side slopes
e very stony and very shallow soils
e talus downslope from Rock outcrop
The included areas make up about 15 percent of the
total acreage.

Rock outcrop consists of areas of exposed shale or
limestone. Most areas are very steep.

The Maki soil is moderately deep and well drained. It
formed in residuum, colluvium, and glacial till weathered
from calcareous rock, with an admixture of volcanic ash and
loess in the surface layer. Typically, the surface of this soil is
covered with a thin mat of partially decomposed organic
litter about 1 inch thick. The surface layer is pale brown
gravelly loam about 8 inches

thick. The subsoil is pale brown, very gravelly loam about
15 inches thick. Below that is fractured shale at a depth of
about 23 inches. Depth to bedrock ranges from 20 to 40
inches.

The permeability of this Maki soil is moderate, and the
available water capacity is low. The effective rooting depth is
20 to 40 inches. Runoff is very rapid, and the hazard of water
erosion is very high.

The soils in this complex are used for grazeable
woodland.

These soils are suited to the production of Douglas-fir.
Ponderosa pine also grows on these soils.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 81 on the Maki soil. The basal area is about 19
percent of normal, even-aged, unmanaged stands. Thus, the
mean annual increment at 80 years of age of trees 6.6
inches in diameter at breast height (dbh) and larger is 11
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 13 cubic feet per acre per year.

The main limitations of these soils for the harvesting of
timber are steepness of slope and Rock outcrop. In skidding
operations, the steep slopes restrict the use of equipment
with wheels or tracks. Cable yarding systems generally are
safer to use and cause less displacement of the soil. Rock
outcrop can cause breakage of timber and hinder yarding
operations.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on these
soils. Yarding paths, skid trails, firebreaks, and other surface
disturbances are subject to rilling and gullying. Roads are
more costly to construct and maintain on the steeper slopes.
Large cut and fill operations remove the soil from productive
use if roads are located at mid slope. Seeding the spoil from
excavations reduces rill and gully erosion and sloughing.
Soil compaction is increased in areas where yarding paths
and skid trails are forced to converge to avoid large outcrops
of rock.

The reforestation of cutover areas by Douglas-fir and
ponderosa pine takes place naturally where seed trees are
present. Rock outcrop limits the even distribution of
reforestation. The high soil surface temperatures in summer
and the low available water capacity reduce the chances of
seedling survival. Areas also can be reforested by the
planting of ponderosa pine or Douglas-fir seedlings.

These soils are suited to grazing and browsing. In most
areas, the native understory vegetation is mainly bluebunch
wheatgrass, ldaho fescue, pinegrass, arrowleaf balsamroot,
and sagebrush. Overgrazing causes desirable plants, such as
bluebunch wheatgrass and Idaho fescue, to decrease and
less desirable plants to increase. The location of roads and
trails should be carefully considered because steepness of
slope may limit access by livestock. Adapted grasses and
legumes can be seeded in overgrazed or recently disturbed
areas to reduce erosion and provide desirable forage.
Seeding



is limited to broadcasting by hand or aerial equipment
because of the steepness and roughness of the terrain.
The soils in this complex are in capability subclass
Vlls, nonirrigated.

194-Rock outcrop-Merkel complex, 30 to 50 percent
slopes. The soils in this complex are on side slopes of
foothills. Slopes are convex. The native vegetation is
conifers, shrubs, forbs, and grasses. Elevation is 3,000 to
4,500 feet. The average annual precipitation is about 28
inches, and the average annual air temperature is about 43°
F. The frost-free season is 90 to 120 days. This complex is
about 55 percent Rock outcrop and about 30 percent Merkel
stony sandy loam, 30 to 65 percent slopes.

Included with this complex in mapping are areas of-

o Aijts stony loam, 40 to 65 percent slopes-on
convex, north- and east-facing slopes

e Manley silt loam, 40 to 65 percent slopes-on
concave, north- and east-facing side slopes

o Newbell silt loam, 40 to 65 percent slopes-on
north- and east-facing slopes

o Martella silt loam, 25 to 40 percent slopes-on
lakebed terraces on lower parts of side slopes

e very stony and very shallow soils

¢ talus downslope from Rock outcrop

The included areas make up about 15 percent of the
total acreage.

Rock outcrop consists of areas of exposed granite or
quartzite. Most areas are steep.

The Merkel soil is very deep and well drained. It formed in
glacial till weathered mainly from granite, with an admixture
of volcanic ash. Typically, the surface of this soil is covered
with a thin mat of partially decomposed organic litter about 1
inch thick. The thin subsurface layer is light gray very fine
sandy loam about 1/4 inch thick. The subsaoil is brown and
pale brown, stony sandy loam about 16 inches thick. The
substratum is pale brown and light brownish gray, very
cobbly coarse sandy loam to a depth of 60 inches or more.

The permeability of this Merkel soil is moderately rapid,
and the available water capacity is moderate. The effective
rooting depth is 60 inches or more. Runoff is rapid, and the
hazard of water erosion is high.

The soils in this complex are used for woodland.

These soils are suited to the production of Douglas-fir.
They are also suited to ponderosa pine and western larch.

Based on a 100-year site curve, the mean rite index for
Douglas-fir is 88 on the Merkel soil. The basal area is about
32 percent of normal, even-aged, unmanaged stands. Thus,
the mean annual increment at 80 years of age of trees 6.6
inches in diameter at breast height (dbh) and larger is 22
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 26 cubic feet per acre per year.

The main limitations of these soils for the harvesting of
timber are steepness of slope and Rock outcrop. In

skidding operations, the steep slopes restrict the use of
equipment with wheels or tracks. Cable yarding systems
generally are safer to use and cause less displacement of
the soil. Rock outcrop on the surface can cause breakage of
timber and hinder yarding operations. In winter, snowpack
hinders the use of equipment and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on these
soils. Yarding paths, skid trails, firebreaks, and other surface
disturbances are subject to rilling and gullying. Roads are
more costly to construct and maintain on the steeper
slopes. Large cut and fill operations remove the soil from
productive use if roads are located at mid slope. Seeding
the spoil from excavations reduces rill and gully erosion and
sloughing. Soil compaction is increased in areas where
yarding paths and skid trails are forced to converge to avoid
large outcrops of rock.

The reforestation of cutover areas by Douglas-fir, western
larch, and ponderosa pine takes place naturally where seed
trees are present. Rock outcrop limits the even distribution
of reforestation. If openings are made in the canopy,
invading brush species that are not controlled will delay the
establishment of regeneration. Areas also can be reforested
by the planting of Douglas-fir, ponderosa pine, or western
larch seedlings.

The sails in this complex are in capability subclass
VlIs, nonirrigated.

195-Rock outcrop-Moscow complex, 30 to 65 percent
slopes. The sails in this complex are on side slopes of
mountains. The aspect is to the north and east at lower
elevations and to the south and west at higher elevations.
Slopes are convex. The native vegetation is conifers,
grasses, forbs, and shrubs. Elevation is 2,200 to 4,000 feet.
The average annual precipitation is about 24 inches, and the
average annual air temperature is about 43° F. The frost-free
season is about 80 to 100 days. This complex is about 55
percent Rock outcrop and about 30 percent Moscow silt
loam, 30 to 65 percent slopes.
Included with this complex in mapping are areas of-
o Hartill silt loam, 40 to 65 percent slopes-on
north- and east-facing slopes
e Huckleberry silt loam, 40 to 65 percent slopes
on north- and east-facing upper side slopes
e Merkel stony loam, 40 to 65 percent slopes-on
convex, south- and west-facing lower side slopes
e Mobate gravelly loam, 30 to 65 percent slopes
on convex, upper side slopes
e Newbell silt loam, 40 to 65 percent slopes-on
convex, lower glaciated side slopes
e Raisio shaly loam, 40 to 65 percent slopes-on
convex, south- and west-facing upper side slopes
e Vassar silt loam, 30 to 65 percent slopes-on
north- and east-facing upper side slopes
e poorly drained soils in drainageways and soils
adjacent to seeps and springs



e very stony and very shallow soils
e talus downslope from Rock outcrop

The included areas make up about 15 percent of the
total acreage.

Rock outcrop consists of areas of exposed granite,
gneiss, or schist. Most areas are steep or very steep.

The Moscow soil is moderately deep and well drained. It
formed in granitic residuum and colluvium and is mantled
with volcanic ash and loess. Typically, the surface of this
soil is covered with a thin mat of partially decomposed
organic litter about 1 1/2 inches thick. The thin subsurface
layer is light gray very fine sandy loam about 1/4 inch thick.
The upper part of the subsaoil is pale brown and yellowish
brown silt loam about 14 inches thick, and the lower part is
pale brown sandy loam about 12 inches thick. The
substratum is pale yellow granitic gruss about 14 inches
thick. Below that is weathered granite at a depth of about 40
inches. Depth to weathered bedrock ranges from 20 to 40
inches.

The permeability and available water capacity of this
Moscow soil are moderate. The effective rooting depth is 20
to 40 inches. Runoff is very rapid, and the hazard of water
erosion is very high.

The soils in this complex are used for woodland.

These soils are suited to the production of Douglas-fir.
They are also suited to ponderosa pine, grand fir, and
western larch.

Based on a 100-year site curve, the mean site index for
Douglas-fir is 94 on the Moscow soil. The basal area is about
39 percent of normal, even-aged, unmanaged stands. Thus,
the mean annual increment at 80 years of age of trees 6.6
inches in diameter at breast height (dbh) and larger is 30
cubic feet per acre per year. The CMAI at 40 years of trees
0.6 inch dbh and larger is 36 cubic feet per acre per year.

The main limitations of these soils for the harvesting of
timber are steepness of slope and Rock outcrop. In skidding
operations, the steep slopes restrict the use of equipment
with wheels or tracks. Cable yarding systems generally are
safer to use and cause less displacement of the soil. Rock
outcrop can cause breakage of timber and hinder yarding
operations. Unsurfaced roads and skid trails become sticky,
slick, and almost impassable when the soil is wet. In winter,
snowpack hinders the use of equipment and limits access.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on these
soils. Yarding paths, skid trails, firebreaks, and other surface
disturbances are subject to rifling and gullying. Roads are
more costly to construct and maintain on the steeper
slopes. Large cut aid fill operations remove the soil from
productive use if roads are located at mid slope. Seeding
the spoil from excavations reduces rill and gully erosion and
sloughing. Soil compaction is increased in areas where
yarding paths and skid trails are forced to converge to
avoid large outcrops of rock.

The reforestation of cutover areas by Douglas-fir,
ponderosa pine, western larch, and grand fir takes place

naturally where seed trees are present. Rock outcrop limits
the even distribution of reforestation. If openings are made
in the canopy, invading brush species that are not
controlled will delay the establishment of regeneration.
Areas also can be reforested by the planting of Douglas-fir,
ponderosa pine, or western larch seedlings.

In most areas of this soil, the native understory
vegetation is mainly pinegrass, creambush oceanspray,
snowbrush ceanothus, and common snowberry.

The soils in this complex are in capability subclass
VIls, nonirrigated.

196-Rock outcrop-Spokane complex, 30 to 65
percent slopes. The soils in this complex are on side slopes
of mountains. The aspect is mainly to the south and west.
Slopes are convex. The native vegetation is conifers, forbs,
shrubs, and grasses. Elevation is 1,800 to 3,000 feet. The
average annual precipitation is about 19 inches, and the
average annual air temperature is about 47° F. The frost-
free season is 100 to 130 days. This complex is about 55
percent Rock outcrop and about 30 percent Spokane stony
loam, 30 to 65 percent slopes.

Included with this complex in mapping are areas of-

e Bernhill very stony loam, 40 to 65 percent slopes,
and Donavan stony loam, 30 to 65 percent
slopes-on complex side slopes
e Moscow silt loam, 40 to 65 percent slopes-on
convex, north- and east-facing side slopes
e Skanid loam, 40 to 65 percent slopes-on convex,
south- and west-facing knobs, ridges, and
ridgetops
e Cedonia silt loam, 30 to 65 percent slopes, and
Spens stony loamy sand, 25 to 40 percent
slopes-on outwash and lakebed terraces
¢ very shallow and very stony soils on knobs,
ridges, and ridgetops
¢ talus downslope from Rock outcrop

The included areas make up about 15 percent of the
total acreage.

Rock outcrop consists of areas of exposed granite.

Most areas are very steep.

The Spokane soil is moderately deep and well drained. It
formed in material weathered from granite, with an admixture
of volcanic ash and loess. Typically, the surface of this soil is
covered with a thin mat of partially decomposed organic
litter about 1 inch thick. The surface layer is grayish brown
stony loam about 9 inches thick. The subsoil is pale brown
gravelly sandy loam about 7 inches thick. The substratum is
very pale brown gravelly sandy loam about 10 inches thick.
Below that is weathered granite at a depth of about 26
inches. Depth to weathered bedrock ranges from 20 to 40
inches.

The permeability of this Spokane soil is moderately rapid,
and the available water capacity is low. The effective
rooting depth is 20 to 40 inches. Runoff is very rapid, and
the hazard of water erosion is very high.



The soils in this complex are used for grazeable
woodland.

These soils are suited to the production of ponderosa
pine. Douglas-fir also grows on this soil.

Based on a 100-year site curve, the mean site index for
ponderosa pine is 92 on the Spokane soil. The basal area is
about 31 percent of normal, even-aged, unmanaged stands.
Thus, the mean annual increment at 80 years of age of trees
6.6 inches in diameter at breast height (dbh) and larger is
23 cubic feet per acre per year. The CMAI at 40 years of
trees 0.6 inch dbh and larger is 27 cubic feet per acre per
year.

The main limitations of these soils for the harvesting of
timber are steepness of slope and Rock outcrop. In skidding
operations, the steep slopes restrict tie use of equipment
with wheels or tracks. Cable yarding systems generally are
safer to use and cause less displacement of the soil. Rock
outcrop on the surface can cause breakage of timber and
hinder yarding operations.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion. Yarding
paths, skid trails, firebreaks, and other surface disturbances
are subject to rilling and gullying. Roads are more costly to
construct and maintain on the steeper slopes. Large cut and
fill operations remove the soil from productive use if roads
are located at mid slope. Seeding the spoil from excavations
reduces rill and gully erosion and sloughing.

The reforestation of cutover areas by ponderosa pine and
Douglas-fir takes place naturally where seed trees are
present. Rock outcrop limits the even distribution of
reforestation. The high soil surface temperatures in summer
and the low available water capacity reduce the chances of
seedling survival. Areas also can be reforested by the
planting of ponderosa pine seedlings.

These soils are suited to grazing and browsing. In most
areas, the native understory vegetation is mainly
beardless wheatgrass, pinegrass, common yarrow, and
willow. Overgrazing causes desirable plants, such as
bluebunch wheatgrass and pinegrass, to decrease and less
desirable plants to increase. The location of salt licks,
stockwatering facilities, and roads and trails should be
carefully considered because steepness of slope may limit
access by livestock. Adapted grasses and legumes can be
seeded in overgrazed or recently disturbed areas to reduce
erosion and provide desirable forage. Seeding is limited to
broadcasting by hand or aerial equipment because of the
steepness and roughness of the terrain.

The soils in this complex are in capability subclass Vlis,
nonirrigated.

197-Rock outcrop-Stevens complex, 30 to 65 percent
slopes. The soils in this complex are on side slopes of
foothills. The aspect is mainly to the south and west. Slopes
are convex. The native vegetation is grasses, forbs, shrubs,
and conifers. The elevation is 1,700 to 3,000 feet. The
average annual precipitation is about 18 inches, and the
average annual air temperature

is about 47° F. The frost-free season ranges from 110 to 130
days. This complex is about 55 percent Rock outcrop and
about 30 percent Stevens stony silt loam, 30 to 65 percent
slopes.

Included with this complex in mapping are areas of-

e Donavan stony loam, 30 to 65 percent slopes,
and Stevens channery silt loam, 25 to 40 percent
slopes-on similar landscape positions

¢ Aits stony loam, 40 to 65 percent slopes-on
north- and east-facing slopes

e Dehart cobbly loam, 40 to 65 percent slopes, and
Leadpoint silt loam, 40 to 65 percent slopes

e Molcal gravelly loam, 30 to 65 percent slopes, and
Republic gravelly sandy loam, 25 to 40 percent
slopes-on alluvial fans

e Scoap gravelly loam, 40 to 65 percent slopes-on
north- and east-facing side slopes

e Aquolls, sloping-on concave slopes

e very stony and very shallow soils

¢ talus downslope from Rock outcrop

The included areas make up about 15 percent of the
total acreage.

Rock outcrop consists of areas of exposed shale or
slate. Most areas are very steep.

The Stevens soil is very deep and well drained. It formed
in mixed glacial till, with an admixture of volcanic ash and
loess. Typically, the surface layer is dark gray and dark
grayish brown, stony silt loam about 19 inches thick. The
subsoil is brown and grayish brown gravelly loam about 19
inches thick. The substratum is grayish brown gravelly loam
to a depth of 60 inches or more.

The permeability of this Stevens soil is moderate, and
the available water capacity is very high. The effective
rooting depth is 60 inches or more. Runoff is very rapid,
and the hazard of water erosion is very high.

The soils in this complex are used for rangeland.

These soils are suited to rangeland. The native vegetation
is mainly bluebunch wheatgrass, Idaho fescue, and
balsamroot. Overgrazing causes desirable plants, such as
bluebunch wheatgrass and Idaho fescue, to decrease and
less desirable plants to increase. The location of salt licks,
stockwatering facilities, and roads and trails should be
carefully considered because steepness of slope may limit
access by livestock. Adapted grasses and legumes can be
seeded in overgrazed and recently disturbed areas to
reduce erosion and provide desirable forage. Seeding is
limited to broadcasting by hand or aerial equipment because
of the steepness and roughness of the terrain.

The soils in this complex are in capability subclass
VIIs, nonirrigated.

198-Rock outcrop-Thout complex, 30 to 65 percent
slopes. The soils in this complex are on side slopes of
foothills. The aspect is mainly to the south and west. Slopes
are convex. The native vegetation is shrubs, forbs, and
grasses. Elevation is 2,200 to 4,500 feet. The average
annual precipitation is about 27



inches, and the average annual air temperature is about 43°
F. The frost-free season ranges from 90 to 110 days. This
complex is about 55 percent Rock outcrop and about 30
percent Thout gravelly loam, 30 to 65 percent slopes.
Included with this complex in mapping are areas of-

e Aits loam, 40 to 65 percent slopes, and Newbell
stony silt loam-on convex, north- and east-facing
slopes

e Buhrig very stony loam, 40 to 65 percent slopes-on
upper slopes and ridgetops

e Inkier gravelly silt loam, 20 to 40 percent slopes-on
south- and west-facing foot slopes

e Manley silt loam, 40 to 65 percent slopes-on
concave, north- and east-facing slopes

e Merkel stony sandy loam, 0 to 40 percent slopes-on
foot slopes

e Scoap gravelly loam, 20 to 40 percent slopes-on
north- and east-facing foot slopes

¢ poorly drained soils in concave drainageways

e very stony and very shallow soils near Rock
outcrop

e talus on very steep slopes below Rock outcrop

The included areas make up about 15 percent of the total
acreage.

Rock outcrop consists of areas of exposed andesite.

Most areas are steep.

The Thout soil is moderately deep and well drained. It
formed in residuum, colluvium, and glacial till, with an
admixture of volcanic ash. Typically, the surface of this soil
is covered with a mat of partially decomposed organic litter
about 2 inches thick. The surface layer is grayish brown and
pale brown gravelly loam about 9 inches thick. The subsoil is
light yellowish brown very gravelly loam about 7 inches
thick. The substratum is yellowish brown very gravelly loam
about 8 inches thick. Andesite is at a depth of about 24
inches. Depth to bedrock ranges from 20 to 40 inches.

The permeability of this Thout soil is moderate, and the
available water capacity is low. The effective rooting depth
is 20 to 40 inches. Runoff is very rapid, and the hazard of
water erosion is very high.

The soils in this complex have poor potential for the
production of ponderosa pine and for Douglas-fir, which
also grows on these soils.

Based on a 100-year site curve, the mean site index for
ponderosa pine is estimated to be 75 on the Thout soil.
The basal area will develop to about 18 percent of normal,
even-aged, unmanaged stands. Thus, the mean annual
increment at 80 years of age of trees 6.6 inches in
diameter at breast height (dbh) and larger is 9 cubic feet
per acre per year. The CMAI at 45 years of trees 0.6 inch
dbh and larger is 11 cubic feet per acre per year.

The main limitation of these soils for the harvesting of
timber is steepness of slope. Using standard equipment
with wheels or tracks causes rutting and compaction when
the soil is moist. Puddling can occur when the soil

is wet. Cable yarding systems are safer to use, cause less
soil damage, and help to maintain productivity. In winter,
snowpack hinders the use of equipment and limits access.
Rock outcrop causes breakage of timber and hinders
yarding operations.

The proper design of road drainage systems and care in
the placement of culverts help to control erosion on these
soils. Yarding paths, skid trails, firebreaks, and other surface
disturbances are subject to rilling and gullying. Seeding the
spoil from excavations reduces rill and gully erosion and
sloughing. Roads are more costly to construct and maintain
on these steeper slopes. Large cut and fill operations remove
the soil from productive use if the roads are located at mid
slope. Soil compaction is increased where yarding paths and
skid trails are forced to converge to avoid large outcrops of
rock.

The reforestation of cutover areas by ponderosa pine and
Douglas-fir takes place naturally where seed trees are
present. If openings are made in the canopy, invading brush
and grass species that are not controlled will delay the
establishment of natural reforestation. Rock outcrop limits the
even distribution of reforestation. The seedling mortality rate
may be high during the summer months due to the lack of
soil moisture. Areas also can be reforested by the planting of
ponderosa pine and Douglas-fir seedlings.

These soils are suited to grazing and browsing. The native
understory vegetation is mainly bluebunch wheatgrass,
common yarrow, and Saskatoon serviceberry. Overgrazing
causes desirable plants, such as bluebunch wheatgrass, to
decrease and less desirable plants to increase. The location
of salt licks, stockwatering facilities, and roads and trails
should be carefully considered because steepness of slope
may limit access by livestock. Adapted grasses and legumes
can be seeded in overgrazed or recently disturbed areas to
reduce erosion and provide desirable forage. Seeding is
limited to broadcasting by hand or aerial equipment because
of steepness and roughness of the terrain.

The soils in this complex are in capability subclass
VlIs, nonirrigated.

199-Rufus shaly loam, 30 to 65 percent slopes. This
shallow, well drained soil is on side slopes and ridgetops of
mountains. It formed in residuum and colluvium derived from
shaly rock, modified in places by glacial till and mixed with
volcanic ash and loess. The aspect is mainly to the south
and west. Slopes are convex. The native vegetation is
grasses, forbs, and scattered conifers (fig. 10). Elevation is
1,800 to 4,000 feet. The average annual precipitation is
about 24 inches, and the average annual air temperature is
about 47° F. The frost-free season ranges from 90 to 120
days.

Typically, the surface layer is grayish brown shaly loam
about 4 inches thick. The underlying material is brown and
grayish brown, very flaggy and extremely flaggy loam about
10 inches thick. Shaly rock is at a depth of
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Figure 10.-Rufus shaly loam, 30 to 65 percent slopes, on south-facing ridges. This soil supports scattered conifers and has a cover of sparse

grass. Bedrock is between a depth of 10 and 20 inches.

about 14 inches. Depth to bedrock ranges from 10 to 20

inches.

Included with this soil in mapping are areas of-

Dehart gravelly sandy loam, 40 to 65 percent

slopes-on south- and west-facing lower side

slopes

Donavan loam, 40 to 65 percent slopes-on

south- and west-facing foot slopes

Maki gravelly loam, 40 to 65 percent slopes-on
south- and west-facing upper side slopes

Raisio shaly loam, 40 to 65 percent slopes-on

convex and planar, lower side slopes

Rock outcrop on knobs and ridges

talus downslope from Rock outcrop

The included areas make up about 20 percent of the
total acreage.
The permeability of this Rufus soil is moderate, and the
available water capacity is very low. The effective rooting
depth is 10 to 20 inches. Runoff is very rapid,

and the hazard of water erosion is very high.

This soil is used for grazeable woodland.

This soil is poorly suited to the product